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IlosicHuTeILHAS 3aMUCKA

YueOHbIii ipenqmMeT «Anrebpa U Hadalla MaTeMaTHYECKOTO aHAIN3a» SBIISACTCS OIHUM
u3 HauOoJsiee 3HAYUMBIX B TpOTrpamMMe CpeaHero oOmiero oOpa3oBaHUs, IOCKOJBKY, C
OJIHOM CTOpPOHBI, OH O0O€CIEeYMBACT HUHCTPYMEHTAJIbHYIO 0a3y Il HU3Y4EHHUs BCeX
€CTECTBEHHO-HAY4YHbIX KypcOB, a C Jpyrol CTOpoHbl, (OpMUPYET JIOTMYECKOE U
a0CTpakTHOE MBIILICHHE OOYdYaloOMMXCs Ha ypOBHE, HEOOXOJAUMOM ISl OCBOCHHS YYEOHBIX
npeaMmera WHGOPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH. B pamkax y4yeOHOTO
npenMera «AnreOpa M Hayaja MaTeMaTHYECKOIO aHaiau3a» oO0ydarolMecs OBJIAJEBAOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTopas (OpMYIHpPYET CBOM JIOCTHXKEHHS B
MareMaTuieckou gopme.

VY4eOHbIi npeaMeT anredpbl U Hadyal MaTeMaTUYeCKOro aHajn3a 3aKJaJbIBaeT OCHOBY

JUISt YCIEUIHOTO OBJIAJICHUSI  3aKOHAMH bu3NKN,  XUMUH, OHOJIOTHH,
MOHUMAaHWS OCHOBHBIX TEHJACHIIMHA YKOHOMHKH nu 00IIeCTBEHHON JKU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIBIOTEPHBIX

TEXHOJIOTHUAX, YBepeHHO HCIIOJIB30BAaTh HUX B HOBC@)IHGBHOf/i KHN3HU. B TOXKCEC BpeMH
OBJIaJicHUE aOCTPAaKTHBIMH M JIOTHYECKH CTPOTMMH MAaTeMAaTHYCCKHMMH KOHCTPYKIHUSIMH
pa3BHBaCT YMCHHUE HAXOIUTh 3aKOHOMEPHOCTH,  OOOCHOBBIBATH  HCTHHHOCTH
YTBEPIKJICHUSI, HCTIOJIH30BATh 000011EeH1E u KOHKpETH3aITHIO,
abcTparupoBaHWe W  aHAJIOTHIO, GOPMHPYET KpeaTUBHOE M KPUTHUSCKOE MBIIUICHHE. B X018
M3Y4YCeHHs ainreOphl M Hayall MaTeMaTHYeCKOro aHalli3a Ha YPOBHE CpeIHEro ooImero
oOpa3oBaHusi OOydJarolmIMecss IOJYYarOT HOBBIM OINBIT PEIICHUS NPUKIAAHBIX 33jad,
CaMOCTOSITCIIBHOTO MOCTPOCHUS MAaTEMaTHUECKUX MOJICNIEH  peallbHbIX CUTYyaIui u
MHTEPIPETAlIMM  TOJYYEHHBIX PEIICHHH, 3HAKOMATCA C IpPHMEpaMHd MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MPHPOJE, HAYKE W B HMCKYCCTBE, C BBLIAIOUIMMHCS MAaTEMaTHUYCCKHUMU
OTKPBITUSIMU M UX aBTOpPaMH. YUEOHBIM TMpeAMET aiareOpbl W Hadal MaTeMaTH4YeCKOTO
aHajau3a o0nasaeT  3HAYUTCIBHBIM  BOCHHUTATEIbHBIM  IOTCHIHAJIOM,  KOTOPBIH
peanu3yercss Kak uepe3 y4eOHbIH MaTepHall, CIOCOOCTBYIOUIUI (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TaKk W  uepe3 crneuuduky yueOHOW  JeATENbHOCTH, TpeOyromie
CaMOCTOSITEIBHOCTH, aKKypPaTHOCTH, MPOJOKUTEIbHOM  KOHIEHTPAllMM BHUMAaHHUS U
OTBETCTBEHHOCTH 32 MIOJTYYECHHBIN pe3ysbTar.

B ocHoBe meTonuku oOyueHust aaredpe ¥ HayalaM MaTeMaTHYEeCKOTO aHajIHu3a JIEKUT
JeSITeNbHOCTHBIN PUHITUT O0YIEeHHSI.

B crpykrype mporpamMMbl mo anrebpe W HayalaM aHaJW3a BBLACTSIOTCS CIEAYIOIINe
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rpadukm», «YpaBHEHUS U  HEpaBeHCTBa», «Hauama MareMaTW4ecKoro  aHaIH3ay,
«MHOXeCTBa M JOTHKa». Bce OCHOBHBIE CO/IEPKATEIHLHO-METOJMUECKIE JIMHUN U3YyJaroTCs Ha
NPOTSHDKEHUH JIBYX JIeT OOydeHHUs Ha ypOBHE CpEIHEro oOmero oOpa3oBaHMs, €CTECTBEHHO
JOTIONHSSL JPYr JApPYyra W IOCTENEHHO HACHIAsACh HOBBIMH TEeMaMU WM pasnenamu. JlaHHbIHA
y4eOHBII KypC SBISIETCS HHTETPATHBHBIM, IOCKOJBKY OOBEOMHSAET B cebe colepKaHHe
HECKOJIPKUX MAaTeMaTU4YeCKUX JUCIMIUIMH: airedpa, TPUTOHOMETPHS, MaTeMaTHYCeCKUH
aHaM3, TEOpHsi MHOXecTB M apyrue. [lo mepe Toro kak oOydaromiuecs OBJIAJIEBAIOT BCe
0ojiee IIMPOKMM MaTEeMAaTHYECKUM amlapaTtoM, Y HHUX IOCIENOBaTENbHO (OpMHUpYETCS U
COBEPIIEHCTBYETCSl YMEHHE CTPOWTh MAaTeMaTHYeCKyld  MOJETh  peallbHOW  CHUTYyalluw,
MPUMEHSTh 3HaHMS, TIOJydeHHble B  ydyeOHOM Kypce «AnreOpa u  Havana
MaTeMaTH4YeCKOTO  aHalM3a», Ui pEIIeHUs  CaMOCTOATENbHO  CHOPMYIMPOBAHHOU
MaTeMaTHYeCKOH 3a/1auu, a 3aTeM HHTEPIIPETUPOBATH MOJTyYCHHBIH Pe3yIbTaT.

ConepxaTenpHO-MeTOAMYECKast  JMHUS — «YmMcna ¥ BBIYHCICHHS» — 3aBepIIacT
(dbopMupOBaHHE HABBHIKOB HCIIOJIB30BAHUS JACHCTBUTEIBHBIX YHCE, KOTOPOe OBIJIO HAaYaToO Ha
YpOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe cpenHero obmiero oOpazoBaHus ocooe
BHHUMaHHUE yensiercss OPMUPOBAHUIO MPOYHBIX BHIYUCIUTENbHBIX HABBIKOB, BKIIIOUAOLIUX B
ceOd HCMONb30BaHUE PA3NUYHBIX (QOPM 3amucu  JEMCTBUTENBHOTO YHCIA, YMEHHE
palMOHAJIbHO BBIMIOJIHATD JIEHCTBUS C HUMH, JeiaThb HPUKHUAKY, OIICHHBATh pE3yJbTaT.
OO6yuaromuecs MOJy4aloT HAaBBIKM MPHUOIMKEHHBIX BBIYMCIICHHA, BBITIOJTHCHHS JICUCTBHUH C
YlClIaMU, 3alICAHHBIMHU B CTaHIAPTHON (opMe, UCTIOIH30BAHUSI MATEMAaTHYECKIX KOHCTAHT,
OILICHUBAHMSI YUCIIOBBIX BBIPAXKEHUM.

CopeprkarenpHasi JTUHUS «YPaBHEHUS W HEPAaBEHCTBA» peajM3yeTcsl Ha MPOTSHKEHUU
Bcero oOy4yeHUs Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, MOCKOJIBKY B KaKJIOM pasjese
MIPOrpaMMBbl MIPETYCMOTPEHO pElIeHrnEe COOTBETCTBYIOMMX 3a1a4. OOydaromuecs OBIIaICBAIOT
Pa3IUUHBIMU METOJIAMH PEIICHUS LIENbIX, PallMOHATBHBIX, UPPALUOHAIBHBIX, MOKA3aTeIbHBIX,
JorapuMUYECKUX U TPUTOHOMETPUUECKIX YPaBHEHUI, HEPAaBEHCTB U UX cucTeM. [lomydeHHbie
YMEHHUS UCTIONB3YIOTCS MPHU UCCIEIOBAaHUHM (DYHKIUN C MOMOIIBIO MPOU3BOAHON, pELUICHUH
NPUKIAIHBIX 337ad M 3aJad Ha HaxX0XJeHHWE HauOONbIIMX W HAUMEHBIIMX 3HAYCHUI
¢bynkuym. JlanHas conep)kartenbHas JIMHUSI BKIIOYaeT B ceOs Takke (HOpMHpOBaHHE YMEHUI
BBITIONHATH  pacueTsl 1o  ¢opMynaMm, npeoOpa3oBaHUs  UENbIX, paIlMOHAIbHBIX,
UppaIMOHANILHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKKe BbIPAKEHHH, COJEPIKAIINX
creneHd W Jorapudmbl. brnaromaps w3ydeHuio anredbpandeckoro Marepuaia MpPOUCXOAUT
JanbHEelIee pa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO MBINUICHHUS OOYYaroluxcs,
(GhopMUPYIOTCS HABBIKM ACTYKTHBHBIX PACCYXICHHH, pabOThl C CHUMBOJIBHBIME (hopmamu,

MMpEACTaBJIICHUA 3aKOHOMepHOCTeﬁ U 3aBUCHMOCTEH B BHUJIE PaBCHCTB U HCPABCHCTB. AJIFC6pa
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npemiaraet 3QQEKTUBHBIE HMHCTPYMEHTBHI JUIS PEIICHHS TNPAKTHUYECKUX U ECTECTBEHHO-
Hay4yHBIX 33J1a4, HarJAHO JEMOHCTPUPYET CBOM BO3MOYXHOCTHU KaK sI3bIKa HAYKH.

CopnepxatenpHo-MeToAMYecKast TUHUS «DyHKIMK U TpadUKH» TECHO MEPEIUIeTaeTCs C
JPYTMMU  JIMHUSIMH ~ y4eOHOro Kypca, IIOCKOJIbKY B KakOM-TO CMbICIE  3aJaeT
[IOCJIEIOBATEIbHOCTh M3Y4YEHMs] Marepuana. V3yueHue cTeneHHOW, IOKa3aTeIbHOM,
norapuMUYECKO H  TPUTOHOMETpPUYECKMX (YHKIMH, UX CBOWCTB M rpaduKoB,
UCI0JIb30BaHNE (DYHKIUHN AJIs PElIeHus 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB M PEAbHOU
KU3HU TECHO CBSA3aHO KaK C MaTeMaTHYECKHUM aHaJIM30M, TaK U C PEUICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oosblloe BHUMAaHME yemseTcsl GOPMUPOBAHNIO YMEHMsS BbIpaXaTb
dbopMynaMu 3aBUCUMOCTH MEXKAY pa3IMYHBIMU BEIWYMHAMHU, HCCIIEIOBATh MOJTY4YCHHbIE
GyHKIMM, CTPOUTh UX Trpaduku. MaTepuan cofepKaTelbHON JMHUN HAalleJeH Ha Pa3BUTHE
YMEHUI ¥ HaBBIKOB, IO3BOJISIOMIMX BbIpaXaThb 3aBUCUMOCTH MEXKIy BeJIMYMHAMU B
pasnmuuHOl  dopme: aHAIMTUYECKOW, Tpaduueckoil u cioBecHOW. Ero wu3yuenue
CIOCOOCTBYET PAa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO0O0OIIEHUI0 U
KOHKpETH3alluH, UCIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHass  ymHusA  «Havana  mMaremaTHMdeckoro  aHammsa»  MO3BOJIAET
CYHIECCTBECHHO PACIIUPUTH KPYTI KaK MAaTEMaTU4YECKHX, TaK U MPUKIAIHBIX 3a]1a4, JOCTYIIHBIX
oOyJaromumMcs, y KOTOPBIX TOSIBISIETCS BO3MOXHOCTh HCCIENOBaTb M CTPOUTh TpapUKH
GyHKLUH, ONpeneNaTh WX HAuOONbIINE M HAUMEHbIINE 3HAYEHUs, BBIYMCIATH IUIOLIAIU
¢buryp n o6beMbl TeJl, HaXOUTh CKOPOCTH M yCKOpeHMsl npoueccoB. CoaepkaTesibHas TUHUS
OTKPBIBAE€T HOBBIE BO3MOXKHOCTH IIOCTPOEHHMS MaTEMATHYECKUX MOJEIEH pPeabHBIX
CUTyallMl, HaxO0XACHHsS HAWIy4lIer0 pEIIeHus B  NPUKIAAHBIX, B TOM  4YHCIE
COLIMANIBHO-DKOHOMHMYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAMM MAaTEMaTHYECKOTO aHaINA3a
CIOCOOCTBYET — pPa3BUTUIO  aOCTPAKTHOIO, (POPMAIbHO-JIOTHYECKOTO M KPEaTUBHOIO
MBILUIEHUS,, (POPMHUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSIBIEHUS 3aKOHOB MaTEMaTHUKU B
Hayke, TEeXHHKe U HcKyccTtBe. OOydaroluecs y3HAIOT O BBIIAIOLIMXCS pe3ysbTaTax,
IIOJIyYEHHBIX B XOJ€ Pa3BUTHsI MaTEMATUKU KaK HayKH, U UX aBTOPAX.

CopepxarenpHo-MeToauueckass JIMHHA «MHOXKeCTBA M JIOTUKa» B OCHOBHOM
MIOCBSIIICHA JJIEMEHTaM TEOPUM MHOXKECTB. TEOpETUKO-MHOXKECTBEHHBIE IIPEJCTABIICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH M MpeaiararT Hanlojiee YHUBEpCalbHbIN
A3BIK, OOBEANHSAIONINN BCE pa3/iesibl MaTEMaTUKH U €€ TPUIIOKEHUH, OHU CBSA3BIBAIOT pa3HbIe
MaTeMaTU4YeCKHE [UCLUUIUIMHBI B eauHoe uenoe. [lo3Tomy BakHO 4aTh BO3MOKHOCTb
oOyyaronemMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKU U
HCII0JIB30BATh €0 AJIS BBIPAXKEHHUS CBOUX MBICIIEH.

B y‘-Ie6HOM Kypce <<AJ1re6pa U Havalla MaTCMaTUYCCKOTIO aHalin3a» MNPUCYTCTBYIOT
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TAK)KE€ OCHOBBI MAaTEMAaTHYECKOTO MOJICIMPOBAHMS, KOTOPhIE MpPHU3BaHBI CHOPMHUPOBATH
HAaBbIKM TIOCTPOCHUS MOJEIEH pPEaNbHbIX CUTYyallud, HMCCIEHOBAaHUS OTUX MOJEIEN C
MOMOIIBIO alapaTa aireOpbl 1 MATEMATHYECKOTO aHAIM3a U MHTEPIPETAIIUN TOTyICHHBIX
pe3ynbraToB. Takue 3alaHus BIUICTEHBI B KOKIBIA M3 PA3ACIOB MPOTPAMMBEI, TOCKOJIBKY
BECh Marepuay Y4eOHOTO IpeaMeTa MIUPOKO HCIOIB3YeTCs IS PEIICHUS MPUKIIATHBIX
3amad. Ilpm pemieHUW peaNbHBIX TPAKTUYECKUX 3a7ad  OOydYarolmuecss pPa3BUBAIOT
HaOJIOIaTeIIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOJIB30BATh
aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpodieMy. [lesTebHOCTh 1Mo (HhOPMHUPOBAHHIO
HABBIKOB PEIICHUs MPUKIAJHBIX 3a/Jad OPraHW3yeTCs B TPOIECCe H3YUCHHUS BCEX TEM
y4ueOHOrO npeameTa «Anredpa ¥ Hayasa MaTeMaTHYECKOTO aHAIM3ay.

OO61iee yuciIo 4acoB, PEKOMEHIOBAaHHBIX I M3Y4YEHUsl yueOHOTO mpenMera «Anredpa
M Hayaja MaTeMaTHYecKoro aHamm3a», — 170 gacoB: B 10 kmacce — 68 uacoB (2 uwaca B

Heneno), B 11 kimacce —102 gaca (3 yaca B HeeIno).



Conepxxanue y4eOHOro nmpeamera

10 KJIACC
Yucia v BHIYUCICHUSA

Parmmonanbubie yrcina. OOBIKHOBEHHBIE U IECTHYHBIE APOOH, TPOIICHTHI, OECKOHEUHBIE
nepuoAnYeckre JpoOu. ApudMeTHYecKrue OIepalud C PaldoOHAJIBHBIMU  YHUCJIaMH,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpuMeHenne npoOeil M MPOIEHTOB U PEUICHHUs
MPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOW KU3HM.

JleiicTButenpHble yncaa. PalnoHanbHble U MppalMoHaibHble yucia. ApudmMerndyeckue
omepauuu C JACUCTBUTEIbHBIMU uHciaMu. [lpuOnukeHHble BBIYMCICHHUS, IpaBUia
OKpPYTJIEHUS], MPUKHJIKA U OLIEHKA pe3yJbTaTa BBIYUCIECHUH.

Crenens ¢ nensiM nokaszareneM. CtangapTHas GopMa 3armucu AeMCTBUTEIHHOTO YHCIIA.
Hcnonb3oBaHnue mnoaxonsmie ¢opmbl 3amucH JEHCTBUTENBHBIX YHCEN JJs PELIeHHs
MPAKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHH. JlelicTBus ¢ apudMeTndecKuMu
KOpPHSIMH HATYPAJIBHOW CTEIICHHU.

CuHyC, KOCHHYC U TaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, APKTaHI'€HC

YHCIIOBOTO apryMeHTa.

YpaBHeHNs] U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE MPEOOPA30BAHMSL.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BBIpQKCHU .

OCHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBIL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHune HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemenue nenpix u ApoOHO-pallMOHAILHBIX YPaBHEHHM U HEpaBEHCTB. Pelenue

HppalMOHAILHBIX YPAaBHEHUI 1 HEPABEHCTB.

Pemenune TpuroHoMeTpUYECKUX ypaBHEHUH.

[IpuMeHeHne ypaBHEHU 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/]1a4 U 33]1a4 U3

pa3nuYHbIX 00JacTell HAYKU U peanbHOM KU3HHU.

DyHKUUM ¥ rpapuKu
Oynkius, cnocoOwl 3aganusa ¢yHkuuu. ['paduk QyHkiuu. B3anmuo oOpatHble

GyHKIUH.

OO6nacte  ompefereHUss U MHOXKECTBO 3HAYCHHI ¢bynkuun. Hymm

GbyHKIUH.



[TpoMexyTKH 3HAaKOTIOCTOSIHCTBA. YeTHBIE U HeUeTHbIE (PYHKIINK.

Crenennass ¢GyHKUUS C HaTypajdbHBIM M LEJbIM Moka3aTeneMm. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-OW CTEIICHH.

TpuronomeTrpuyeckas OKpyKHOCTb, OIIPE/IEIICHUE TPUTOHOMETPUUECKUX PYHKINN

YHCJIOBOTO apryMeHTa.

Hayana maTeMaTH4yecKoro anajan3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3alaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHEIE
MOCIIeIOBAaTEIbHOCTH. AprdMeTHdeckas 1 reoMeTpruIecKkas mporpeccun. beckoHeuHo
yObIBaroIas reomeTpuyeckas nporpeccus. CyMma 0€CKOHEUHO YOBIBAIOIIEH reOMETPHUIECKOM
nporpeccuu. @opmyrna CII0KHBIX MPOIIEHTOB. M Coh30BaHUE TPOTPECCHH JITIS PEIICHUS

peanbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBAa M JIOTHKA

MHOk€ecTBO, onepauu HaJl MHOkecTBaMHu. Jlnarpammbl Dinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOXECTBEHHOTO anmnapara JUisl ONKMCaHUs PEATbHBIX MPOLECCOB U SIBICHUN, TPU
pelieHny 3a1a4 U3 IpyruxX yaeOHbIX MPEIMETOB.

Onpenenenne, TeopeMa, CIeICTBUE, TOKA3aTeIbCTBO.

11 KJIACC

Yucia 1 BLIYUCTICHHSA
Harypanbsnbie u nienpie yncna. [lpu3naku genuMocTty mnenbix ynceia. CTeneHs ¢
panroHaIbHBIM MOKa3arenaeM. CBOWCTBA CTETICHH.

Jlorapudm uncna. [lecsaTuunbie 1 HaTypalibHbIE JOrapupMBbl.

YpaBHeHNns M HEPAaBEHCTBA

[IpeoOpazoBaHue BEIPAKECHHIMA, COIEPIKAIINUX JIOTAPH(PMBI.

[IpeobpazoBanue BBIpKEHUH, coJIeprKalIux CTEIICHHU c

palOHAIBHBIM MOKA3aTEeIIEM.

[Ipumepsl TpUroHOMETpUUYECKUX HEPaBEeHCTB. [loka3arenbHble

YPaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHS U HEPaBEHCTBA.

Cucrtembl JNMHEWHBIX YypaBHEHUW. PellleHWe mpUKIATHBIX 3a7ad  C  [OMOILBIO
CHUCTEMBI JINHENHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallUOHAIbHBIX YPAaBHEHHUM U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUI0 MATEMAaTUYECKUX 3a]ay
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U 3aJ1a4 U3 pa3IMyuHbIX o01acTell HayKH U PeaIbHOM JKU3HU.

DyHKUUM U rPpapuKu

Oyukius.  Ilepuonmueckue  ¢yHkiuu. IIpomMexyTkn MOHOTOHHOCTH — (DYHKIWH.
Maxkcumymbl 1 MUHUMYMBI (hyHKIuW. HambGosblee M HamMeHblIee 3HaYeHUE (PyHKIMU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckne GpyHKIMU, MX CBOMCTBA U TPAdUKH.

[lokazarenpbHass u  JjorapudmMuyeckas (QYHKIMM, UX CBOHCTBA M  TIpauUKHU.

Ncnonb3oBanue rpadukoB QyHKIMHI 715 pelieHs] ypaBHEHUN 1 TMHEHHBIX CUCTEM.

Ucnonw3oBanne  rpadmkoB  (QYHKIOMH A8 HUCCICNOBAHMS  TPOIECCOB U
3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PELIEHUH 33a7ad U3 APYruX y4eOHBIX MPEIMETOB U

peanbHOM KU3HH.

Havajia MaTeMaTH4€CKOI0 aHAIH3a
HenpepeiBHble ¢QyHKIMH. MeToJ UHTEpBAJOB Ui pPELIEHUS HEPaBEHCTB.

[IpousBonnas pynkuuu. ['eomerpudeckuii 1 GU3NIECKHUI CMBICIT TPOU3BOIHOM.

[IpousBomubie anmeMeHTapHBIX  (GyHKIUA. DOpPMYIbl HAXOXJIEHUS IPOU3BOJIHON
CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIHIA.

[Ipumenenne MPOMU3BOTHOM K  HCCIIEIOBAaHUIO byHKIUH Ha
MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoskieHre HanboIbIIero 1 HaMMEHbILEro 3Ha4eHnsT PYHKLIMY Ha
OTpE3Ke.

[IpumeHeHre TPOM3BOAHON JJISi HAXOXKICHHS HAWIYYIIErO pEUICHHs B IPUKIAIHBIX
3a/1a4ax, Ajs OnpeAeseHUs] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIoi miu rpaduxkoM.

[TepBooOpa3nas. Tabnuia mepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii u (QuU3MYECKHil CMbICI. BpluucieHue uHTErpaia o

dopmyne Herorona—Jleitbnuua.



IInanupyemMble pe3yJibTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
N3y4yeHue MareMaTHKH HAa ypOBHE OCHOBHOTO 0OIIEro oOpa30BaHUS HAIPABIEHO Ha
JIOCTIDKEHHE ~ OOydYaloIIMMHCS ~ JIMYHOCTHBIX,  METAlpeAMETHBIX W IPEIMETHBIX

00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YIEOHOTO MpEIMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynpraTe M3yueHuss MaTeMaTHKU Ha YpPOBHE CpeJHEro oOuiero odpa3oBaHus Y

obOyyarorierocst OynyT chOpMUPOBaHbI CIEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

1) rpaxianckoro BoCHUTAHHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU 00ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 UJIE€HA POCCUICKOro OOILIECTBa, MPEACTABIECHNE O MATEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TpakJaHCKOTO 0OIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJIEHCTBOBATH C COLMATLHBIMM MHCTUTYTaMU B

COOTBETCTBHUH C UX q)yHKIII/ISIMI/I 1 Ha3HAYCHUEM,

2) NaTPHOTHYECKOr0 BOCTIHTAHHSI:

chOpMUPOBAHHOCTh  POCCUMCKOM  TPaXXJAHCKOW  MJIEHTUYHOCTH,  YBKCHHS K
MPOLUUIOMY M  HACTOSILEMY POCCHICKONl MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K
JOCTMKEHHSIM ~ POCCUMCKHUX MaTEMAaTHKOB W POCCHMHCKOM MaTeMaTHYE€CKOW IIKOJIBI,

HCIIOJIb30BAHHUEC OTUX ,Z[OCTI/I)KGHI/Iﬁ B IpYrux HayKax, TCXHOJOT'UAX, C(bean O9KOHOMHKMU,

3) IyX0BHO-HPABCTBEHHOI0 BOCIMTAHUS:

OCO3HAHHE [JIyXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoda, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O  CO3HAHUS, OJTUYECKOTO TIOBEICHMS, CBSI3aHHOIO C MPAKTHYECKUM
MIPUMEHEHHEM JIOCTIKEHUN HAyKH U JIESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ia B

MIOCTPOEHHE YCTOWYMBOIO OyIyLIEero;

4) >cTeTHYecKOro BOCIUTAHMS:
3CTETUYECKOE  OTHOUIEHHE K  MHUpY, BKJIHOYAs OSCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEIIEHUH, pPacCyXKJIeHWil, BOCIPHMMYHMBOCTD K

MAaTEMAaTUYCCKHUM ACIICKTaM PA3JIMYHbIX BUIOB UCKYCCTBA,

5) pusuueckoro BocnuTaHusN:
c)OPMUPOBAHHOCTh YMEHMs TIPMMEHATh MaTeMaTHYeCKHe 3HAHMS B MHTEpecax
3/10pOBOTO M G€30MacHOT0 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO

(3m0poBO€ MuTaHue, cOANaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, peryaspHas (uznueckas



aKTHUBHOCTb), (PM3UYECKOE COBEPIICHCTBOBAHUE NPH 3aHATUSAX CIIOPTUBHO-030POBUTEILHON

JIESITEILHOCTBIO;

6) TpyaoBoro BocnuTAHMs:

TOTOBHOCTb K TpyAdy, OCO3HAHUC LCHHOCTH TPYI[OJHO6I/I$I, HHTCPCC K PA3JIMYHBIM
chepaM  MPOPECCHOHAIBHONH  JCATETBLHOCTH, CBS3aHHBIM C  MaTeMAaTHKOW W e
MPWIOKEHUSIMU, YMEHHME COBEpUIaThb OCO3HAaHHBIM BbBIOOp Oyaymiedt mnpodeccuu u
PCAIN30BbIBATH COOCTBEHHEIE JKN3HCHHBIC IIJIaHBI, TOTOBHOCTH n CIIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO HaA TMPOTHKEHUH BCEH IKHM3HH,
TFOTOBHOCTb K AKTHMBHOMY YYaCTHUIO B PCHICHUM IPAKTUYCCKUX 3aJad MaTeMaTHYECKOU

HAITPaBJICHHOCTH,

7) 2K0JI0rM4ecKOro BOCIHTAHUS:

c(OPMUPOBAHHOCTh SKOJOTMYECKON KYJIbTYpbl, TMOHMMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHYECKUX IPOIECCOB HAa COCTOSHUE HPUPOIHON M COLMAIBHON Cpeibl, OCO3HAHUE
rJI00AaTBPHOTO  XapakTepa SKOJOTHYECKHMX TMpoOjieM, OpHUEeHTalus Ha [pUMEHEHHe
MaTeMaTHYeCKUX 3HaHUM s peuieHus 3agad B OOJACTH  OKpY)Kalolled Cpensl,

IJITAHUPOBAHUE TIOCTYIIKOB M OIEHKH MX BO3MOYKHBIX TTOCIICACTBHI JIJIsl OKPYXKAIOLIEH CPEIbI;

8) nenHOCTH HAY4YHOr0 MO3HAHMS:

c(OpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTHKH, IOHUMaHNEe MaTeMaTHYeCKO HayKH Kak cepsl
YeJIOBEYECKOM JIeSTENIbHOCTH, JTaloB €€ pPa3BUTUS M 3HAYUMOCTH JUISL  Pa3BUTHS
UMBUIU3ALMK, OBJAJEHUE S3BIKOM MaTeMaTUKM W MaTeMaTU4YecKOW KyJIbTypol Kak
CpEeICTBOM MO3HAHUS MUpa, TOTOBHOCTh OCYIIIECTBIISATh MPOEKTHYIO H

HCCICA0BATCIBLCKYIO ACATCIIBHOCTD NHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHHs MpOrpaMMbl [0 MaTeMaTHKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanHusi y oOyuatouierocst OyAayT c(hOpPMHUPOBaHBl METANPEIMETHbIE pPE3YJbTaThl,
XapaKTEpPU3YIOIIMECS OBJIAJECHUEM YHUBEPCAJIBHBIMU II03HABATEIbHBIMU  JICHCTBUSAMU,
YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JEHCTBUSAMU U YHMBEPCAJIbHBIMU DPErYISATUBHBIMU

JIEUCTBUSIMU.

Ilo3naBaTebHBIC YHHBepCaJbHbIe Y4eOHbIe JACHCTBHS

Ba3oBble JJornyeckue 1eicTBUS:
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BBISIBJIATE U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPH3HAKHM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOLICHUA MEXAY TMOHATUAMH, (OPMYIHPOBATh OIpPEICICHUs] TOHATUH,
yCTaHaBIIMBATh CYIIECTBEHHBIM NPU3HAK KIacCU(HUKAIMKA, OCHOBAHUS JUIi 0000IIEeHHS 1
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYIMPOBATH U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPIUTEIHHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYUS B
(dakrax, JaHHBIX, HAOMIOJEHUSAX W  YTBEPXKICHMSX, Mpe/araTb  KPUTEPUU JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUYUI;

JIeNlaTh BBIBOJIBI C KCIIOJIb30BAHHEM 3aKOHOB JIOTWMKH, JEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIBHO J0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IIpsiMble
U OT TMPOTUBHOIO), BBICTpauMBaThb  apryMEHTAlUIO, MNPHUBOIUTH  MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHS U BHIBObI;

BBIOMpATh Ccroco0 pemieHus ydyeOHOH 3amaun (CpaBHUBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJiee MOAXOIAIIMN C YYETOM CaMOCTOSITENBHO BBIJEJICHHBIX

KPUTEPHEB).
Ba3oBble uccienoBarebCcKHe JeHCTBHSA.

HCIOJIb30BaTh BOIPOCHI KaK  HCCIIEJJOBATEIbCKUN WHCTPYMEHT TIO3HaHUS,
dbopMmynupoBaTh BOMPOCH], (UKCHUPYIOLIUME MPOTUBOpEUHe, MpolieMy, YyCTaHaBIMBATh
HUCKOMOE U JaHHOe€, (OPMUPOBATh THIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;
MIPOBOJIUTH CAMOCTOSITENILHO CIJIAHMPOBAHHBIHN 3KCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAaHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTudeckoro oObeKTa, SBIEHUS, IMpolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMHU, SBICHUSMU, MPOIIECCAMU;

caMoCTOSITENIbHO  (popmynupoBaTh 00OOLIEHUST W BBIBOABI IO  pe3yjibTaTaMm
MIPOBEJICHHOTO HAOIIOACHUS, WCCIEIOBaHUs, OICHUBATh JIOCTOBEPHOCTh IOJIY4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLECCA, a TAKKE BBIIBUTATh MPEINOJIOKEHUS

0 €I'0 pa3sBUTHUU B HOBBIX YCJIOBUSAX.

Padora ¢ nndopmanmeii:

BBISBIIATE JIePUIMUTH MH(QOPMAIUK, JTaHHBIX, HEOOXOJUMBIX JJsl OTBETa Ha BOIPOC U
JUIS PELIECHUS 3a/1a4H;

BbIOMpaTh HHGOpPMAIMIO M3 HCTOYHMKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,

CHCTEMaTH3UpOBaTh M HMHTEPIPETUPOBATh HHYOPMALMIO pA3NUYHBIX BHIOB U  (HopM
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IIPEACTaBIICHUS;

CTPYKTYpUpOBaTh HH(GOpPMAIMIO, TMPEACTABIATH €€ B  pPasnuuHbIX  (opmax,
WLTIOCTPUPOBATH I'PahuuecKu;

OIICHUBATh HAAEKHOCTh HMHPOPMALUU IO CAMOCTOATENBHO C(HOPMYIMPOBAHHBIM

KPUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHukaTuBHbBIe yHUBepcajibHble YYeOHbIe JeiCTBHSA
O0menne:

BOCIIPUHMMAaTh ¥ (QOpPMYIHpPOBaTh CYXKJIEHUS B COOTBETCTBUM C YCIOBUAMU U
LensiMi OOIIEHMs], SICHO, TOYHO, TPAaMOTHO BBbIpaXkaTb CBOIO TOYKY 3pPEHHS] B YCTHBIX M
MIMCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO XOJy pelIeHHs 3aJayd, KOMMEHTHPOBATb
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYXXJIeHHUS 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIae€MOIl TeMbI, TPOOIEMBI,
pelaeMoi 3a1auM, BbICKa3bIBaTh UAEH, HAlLlEJICHHbIE HA MIOMCK PEUICHUs], COMOCTABIATH CBOU
CYXJICHHUS C CY’KICHHUSIMH JIPYrUX YUaCTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3Inyle U CXOJCTBO
NO3ULMHA, B KOPPEKTHOW QopMe (QOpMyIupoBaTh pPa3HOTJIACHS, CBOM BO3PAKEHUS;
MPEACTABIATh PE3YNbTAaThl PEHICHUS 3aladd, DJKCIIEPUMEHTA, MCCIENOBaHUs, IPOEKTa,
CaMOCTOSTEJIBHO BBIOMpaTh (OpPMAT BBHICTYIUIEHMS C YYE€TOM 3ajJad IpE3eHTAllud |

0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBepCaJbHbIE y4eOHbIE /1eiiCTBUA
Camoopranuszanus:
COCTaBJISITh IUJIAH, AJITOPUTM pPELICHHS 33JayM, BBIOMpATh CHOCOO PEUICHHS C Y4EeTOM
UMEIOIUXCA  PEecypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTUPOBaTh U

KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4eTOM HOBOU MH(OpPMALIHH.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTEJIJIEKT:

BJIaJICTh HABBIKAMH IIO3HABATCIBHOW PEQICKCUHM KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUM M  MBICAUTENBHBIX TPOIECCOB, WX PE3yIbTaToOB, BIAAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U pe3yIbTaTa PEIICHUs] MaTEMAaTUYECKOH 3a/1a4H;

NpEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTh IPH PEIICHUH 33Ja4d, BHOCUTh
KOPPEKTUBBl B JESITENLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, MAHHBIX, HaWJCHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa I M YCIOBUSAM, OOBSICHITh MPUYUHBI

AOCTHIKCHUS WJIM HCAOCTUIKCHUSA PE3YJIbTATOB JACATCIBHOCTU, HAXOAUTH OIJ_II/I6I(y, JaBaTb
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OILIEHKY TPHUOOPETECHHOMY OIIBITY.

CoBMecTHasI 1eATeILHOCTD:

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHINBUyaTbHON PaOOTHI MPH
pemieHNr y4eOHBIX 3a/a4, MPUHUMATh 1€ COBMECTHOW JEATENbHOCTH, IUIAHHUPOBATH
OpraHU3aIUI0 COBMECTHOM pabOThI, pacipeesaTh BUAbI padoT, JOTOBApUBATHCA, 0OCYKIATh
MIPOIIeCC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OcyxkneHus, OOMEH MHEHHH,
«MO3TOBBIE HITYPMBI» M HMHBIE), BBIOJIHITH CBOI YacTh PaOOTHI U KOOPIUHHPOBATH CBOM
NEUCTBUS C IpYTMMM 4YiI€HAMU KOMAaHMbI, OLIEHMBAaTh KAayeCTBO CBOEro BKJIaza B oOLIUil

MPOJIYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATDHI

[IpenMeTHbIe pe3yabTaThl OCBOCHMSI IPOTPAMMBI 10 MaTeMaTHKe Ha 6a30BOM ypOBHE Ha
YpPOBHE CpeaHEro oOImero 0oO0pa30BaHWs MPEACTABICHBI MO ToJaM OOY4YeHHST B paMKax

OTACIBbHBIX y‘IG6HBIX KYpPCOB B COOTBCTCTBYIOIIUX pasjaciiax MmporpaMmsbl IO MAaTEMATUKE.

K xonmy obOyuenns B 10 kiiacce oOydaromMiics MOJTYyYUT CICAYIOIINE MPEAMETHBIC

pe3yabTaThI:

Yucaa 1 BbIYUCTIEHUS:

OTICpUPOBATH TMOHATHAMU: PAIMOHATBHOE W JIEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS W
JeCATUYHAS APOOb, MPOICHTHI;

BBITIOJTHATE apU(PMETUUECKHE OINEpPallMk C pPAlMOHAIBHBIMA M JACHCTBUTEIHHBIMH
YHCJIaAMH;

BBITIOJIHATh MPUOTMKCHHBIE BBIUMCIICHUS, HCIOJB3Yys IMpaBuia OKPYIJIEHUs, [eNaTh
MPUKUAKY U OLICHKY pe3yIbTaTa BEIYHCICHUI;

OTIEPHPOBATH MOHATHAMU: CTEIICHD C IIEJIBIM MTOKa3aTelieM, CTaHAapTHas GopMa 3alucH
JNEUCTBUTENHHOTO YHCIIA, KOPEHb HATYpaJbHOM CTETEeHU, UCIONIb30BaTh MOIXOIAIIYI0 (OpMy
3aMUCH JEHUCTBUTEIBHBIX YUCEIN 7Sl PEIICHUS TPAKTUYECKHX 3a/1a4 U MIPEICTABICHUS JAHHBIX;

ONEPUPOBATh MOHATUSMH: CHHYC, KOCHMHYC M TaHI€HC [POU3BOJILHOTO yrIJja,

HCIIOJIb30BATH 3aIlIUCh IIPOU3BOJILHOT'O YIJIa YCPE3 O6paTHI>Ie TPUTOHOMCTPHUYCCKHUC (I)YHKI_II/II/I

YpaBHeHHUS U HEPABEHCTBA:
OIIEPUPOBATh  IMOHATUAMHU:  TOXKAECCTBO, YPaBHEHHME,  HEPABEHCTBO,  LEJOE,
palMOHAIBHOE, HPPALUOHAIBHOE  YpAaBHEHHE,  HEPABEHCTBO, TPUIOHOMETPHUUYECKOE

ypaBHEHHE;
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BBIMIOJIHATE ~ TPeoOpa3oBaHMsi  TPUTOHOMETPUYECKUX  BBIDOKEHHA W peliaTh
TPUTOHOMETPUYECKHUE YPABHECHUS,

BBITIOJIHATD Hp606pa3OBaHI/ISI LECJIbIX, palMOHAJIBHBIX U UPpPAIUOHAIBHBIX BLIpa)KeHI/Iﬁ u
pfiiaTb OCHOBHBIC THUIIBI MEJIbIX, PpPaldUOHAJIBHBIX MW HWPpalUuOHAIBHBIX ypaBHCHI/Iﬁ n
HEPAaBEHCTB;

INPUMCHATL YPAaBHCHUA W HCPABCHCTBA MJIA PCIICHHUA MATCMATHYCCKUX 3aaa4d U
3aJ1a4 U3 pa3IMyHbIX 00JaCTeN HAyKH U pealbHOM KU3HU;

MOJCIPOBATL PCAJIBHBIC CUTyalHM Ha SA3BIKC anre6pLI, COCTaBJISITb BBIPAKCHUA,
YPaBHEHHsA, HEPABCHCTBA II0 YCIOBHMIO 3aJadyd, HCCIEN0BaTh IOCTPOCHHBIE MOJICIU C

UCIIOJIb30BAHUEM arIapara ajreOpsi.

DyHKUUHN U rpaQUKuU:

OTepUpOBaTh MOHATUSAMH: (QYHKUHUSA, CHOCOObI 3amaHus (QyHKUOUH, o00NacTh
OTpeJieNieHusT U MHOXECTBO 3HayeHHH (QyHKIHMH, Tpaduk (YHKIHHM, B3aUMHO OOpaTHbIE
byHKINNT;

OTEepUpOBaTh TOHATUSAMHU: YETHOCTb W HEUYETHOCTh (YHKIMM, HYIM (QYHKUHUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

UCIOJb30BaTh rpauku GYHKIUHI 1J1s peIeHus] ypaBHEHUI;

CTPOWTH U YUTATh TpauKu TUHEHHOW (PYHKIIMHU, KBaIPAaTHIHOW (DYHKIIMH, CTETICHHON
(GYHKIMY C LIENbIM [T0Ka3aTelleM;

UCIOJb30BaTh TpadUKN PYHKIUHI JUIs UCCIIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEN IpH
pelleHNH 3aa4 U3 IPYrux y4eOHBIX NMPEIMETOB U pealbHOM 'KM3HHU, BhIpaXaTb (hopMynaMu

3aBHUCUMOCTHU MEXAY BCIIMUUMHAMMU.

Hauyana MaTemaTH4ecKOro aHaIm3a:

OTIEpPUPOBATh MOHATUSIMHU: TIOCIIEA0BATEIbHOCTD, apU(PMETHUECKAsT K T€OMETpHUECKast
MIPOTPECCUU;

OTIEpUPOBAThH MOHATUSIMU: OECKOHEUHO YOBIBAIOIIAsi TEOMETPUUYECKAsi IPOTPECcCHsi, CymMmma
0eCKOHEYHO yOBIBAIOIIECH reOMEeTPUIECKON IPOTPECCHH;

3a/1aBaTh MOCJIE0BATEIbHOCTH PA3INYHBIMU CIIOCO0AMU;

HCII0JIb30BaTh CBOMCTBAa  NOCHEIOBATEIBHOCTEH M TMPOTPECCHid Uil PEIICHHS

PCAIBHBIX 3a1a4 MMPUKIIAAHOTO XapaKTECpa.

MHo:xecTBa H JIOTHKA:
OIIEpUPOBATh MNOHATHUAMHU: MHOKECTBO, OIEpAallMd HAJ MHOYKECTBAMH; HCIOJIb30BAThH
TEOPETUKO-MHOKECTBEHHBIM  ammapaT Uil ONMCaHUsl  pealbHbIX MPOLIECCOB U

SBJIECHUH, TIpU pEUNIEHHMHM 3a1ad M3 JPYTUX Y4eOHBIX IIPEIMETOB; OIEPHUPOBAThH
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MNOHATUAMU: OLIPCACIICHHUEC, TCOPEMA, CJICACTBUC, 10KA3aTCILCTBO.

K xoniy oOy4enus B 11 kjacce 00ydaroniuiicss MOIyIUT CIEAYIOMNE TPEIMETHBIE

pE3yNbTaThI:

Yucaa v BLIYMCICHUS
OIICpUPOBATH IOHATUAMHU: HATYPAJIBbHOC, MLCJI0C YHUCIO, HCIOJb30BaTh IIPHU3HAKA
ACIIMMOCTH LEJIBIX YU CEIT, PA3JIOKCHUC YK CJIa HA IIPOCTBIC MHOXUTEIIN JIA PpCUICHUA 3a1a4,
ONICPpUPOBATH IMIOHATHEM: CTCIICHD C pallMOHAJIBHBIM IMOKA3aTCIIEM
OICpUpOBaAThH TIOHATHAMMU: norapmioM qucia, JACCATUYHBIC N HATYPAJIBHBIC

sorapumsl.

YpaBHeHus1 U HepaBeHCTBA:

MPUMEHSTh CBOMCTBA CTENEHH Uil TpeoOpa3oBaHUsl BBIPAXKEHUN, OIEPUPOBATH
MOHATUSMH: TIOKa3aTeJIbHOE ypaBHEHHWE W HEPABEHCTBO, peIlaTh OCHOBHBIE THIIbI
MOKa3aTeJIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBITIOJIHATh IPE0Opa3OBaHUs BBIPAXKEHUM, COJEP)KALIUX JIOTapu(Mbl, OIEpUPOBATH
MOHATHAMH: JIOTapU(PMHUUYECKOE ypaBHEHHE M HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIbI
Jorapu(pMUUECKUX ypaBHEHHUI U HEPABEHCTB;

HAaxOJIUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUYECKNX HEPABEHCTB;

ONIEPUPOBATH MOHATUSAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHU U €€ pelIeHue, UCI0JIb30BaTh
CUCTEMY JINHEUHBIX YPAaBHEHUM JIJIS1 PELICHUs] PAKTUUECKUX 3a/1a4;

HAaxOJIUTh PELICHUs MPOCTEUILINX CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUN
Y HEPABEHCTB;

MOJENTUPOBATh pealbHbIE CHUTyallUd Ha SA3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBUIO 3a/1ayd, MCCIEJOBaTh IOCTPOCHHbIE

MOZACIIM C UCIIOJIb30BAHUEM allllapara anre6pLI.

DyHKUUH U rpauKu:

OTIEpUPOBATh TOHITUAMU: TEPUOIUYECKass (PYHKIHSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH IKCTpeMyMa (QYHKIIUU, HanOOJbIllee M HaUMEHbIIIee 3HadeHHs (yHKIIMHA Ha
MIPOMEXYTKE, UCIIOJIb30BATh UX UI UCCIeN0BaHuUs GYHKIIMH, 3alaHHOU TpaduKoM;

OTIepUpOBaTh  MOHATUSAMHU:  TpapUKUd  TOKazaTeabHOW,  JorapudMHUYECKON U
TPUTOHOMETPHUYECKUX (YHKIHMI, u300pakaTb HWX Ha KOOPAMHATHOW IUIOCKOCTH |
HCIIO0JIb30BATh /ISl PELLCHUS] YPABHEHUI U HEPABEHCTB;

n300paxkaTh Ha KOOPJAMHATHON IUIOCKOCTH TpaduKd IJUHEHHBIX ypaBHEHUH U

HCIIOJIb30BAThL UX IS PCIICHUA CUCTCMBI JIMHEMHBIX ypaBHeHPIfI;
15



WCIO0JIb30BaTh Tpaduku (QPYHKIUN I UCCIICOBAHUS IMPOIIECCOB M 3aBUCHUMOCTEH M3

APYruX y4eOHBIX TUCIUILIHH.

Hayana maTemMaTH4yecKoro aHajausa:

OTEPHPOBATH  TMOHATHSMHU: HENpepbiBHAsS  (QYHKIUSA, MPOW3BOAHAS  (DYHKIUH,
WCTIOJIH30BATh TEOMETPUUYECKHIIA U (PU3UIECKUI CMBICT TIPOU3BOJHOM JIJIsl peIlIeHHs 3a/1a4;

HaxXOJUThb IPOU3BOJHBIC 3JICMCHTAPHBIX (bYHKIII/If/'I, BBIYUCIIATH IMPOU3BOAHBIC CYMMBI,
MIPOU3BEAEHHUS, YACTHOTO (PYHKLN;

HCIIOJIB30BATh IMPOU3BOAHYIO JJId HMCCICI0OBAHUA q)YHKHI/II/I Ha MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHSATH PE3yJbTaThl HCCIIEI0BAHUS K IOCTPOCHUIO IPa(pUKOB;

HCIIOJIB30BaTh IIPONU3BOJHYIO JIIs HaXO0XIACHUA HaUJI1ydliero pE€ICHUA B
IMPUKIAAHBIX, B TOM YHUCJIC COOMATIbHO-OKOHOMMNYCCKHUX, 3aaavdax;

OTIepUpPOBaTh MOHATUAMU: MEpBOOOpa3Hasi U MHTErpall, IOHUMATh T€OMETPUUECKUN U
(buznyecKkuit CMbICT UHTETpaa;

HaxXOJUTh MEepBOOOpa3HbIE JJIEMEHTAapHbIX (YHKIUI, BBIYUCIATH HWHTErpayl MO0
dhopmyne Hetorona—Jleitbnma;

pemaTh IpPUKIAJHBIE 3aJadyd, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO U

(U3NIECKOTO XapaKTepa, CPEACTBAMHI MaTEMAaTHYECKOTO aHaJIH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoymyecrBo yacos DJIEKTPOHHbIE
HaunmeHnoBanue pa3jaejioB Kontpoa IMpakruue | (uapposbie)
Bcee
n/ H TEM IIPOrpamMmmabl bHBIE CKHue oﬁpaaonaTe.Hbele
ro
n padoThI padoThI pecypcbl
MHOk€ecTBa pallHOHAIBHBIX
bu6mmoteka [IOK
U IEUCTBUTENBHBIX YUCEL.
1 14 1 https://m.edsoo.ru/l
PanvonanbHbIE ypaBHEHHUS
568aba3
Y HEPaBEHCTBA
OyHKIMU U TpadUKH. bubnuoreka [JOK
2 CTeneHsp ¢ 1ebIM 6 https://m.edsoo.ru/l
MmoKa3aTesieM 568aba3
ApudmMeTnueckuii KOpeHb
bu6moreka [IOK
N—o0il CTeneHu.
3 18 1 https://m.edsoo.ru/l
UppannonanbHbie
568aba3
YpaBHEHHUS U HEPABEHCTBA
DopmyJibl bubnuorexa [JOK
4 tpuronoMmerpun.Tpuronom 22 1 https://m.edsoo.ru/l
ETPUYECKUE YPaBHECHHS 568aba3
bu6mmoreka [IOK
[TocnenoBarensHOCTH U
5 5 https://m.edsoo.ru/l
Mporpeccuu
568aba3
bubmuoreka [JOK
[ToBTOpEHUE, 0000IICHNE,
6 3 1 https://m.edsoo.ru/l
cUCTeMaTH3aIls 3HAaHUH
568aba3
OBILEE KOJIMYECTBO 63 4 0
YACOB I10 ITPOT'PAMME
11 KIIACC
Ne | HaummeHoBaHme KonnyectBo 4yacos DJIEeKTPOHHbIE
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n/ | pa3aenoB u TeM (undposbie)
Bcer | KonTpoibH IIpakTHYeck
n NPOrpamMmbl o0pa3oBaTte/ibHbIE
0 ble padoThI ue padboTsbl
pecypcsl
Crenens C
paloHaIbHBIM
[IOKa3aTeJIeM.
bu6mmoreka [{OK
[Toka3zaTenpHast
o 12 1 https://m.edsoo.ru/fl1c
KITHSI.
- Aafd
[ToxazarenbHbIE
yYpaBHEHUS U
HEpPaBEHCTBA
Jlorapudmuueckas
GbyHKIHS. bubnuoreka [JOK
Jlorapudmuuecku 12 https://m.edsoo.ru/flic
¢ YpaBHEHUS H 4afd
HEpPaBEHCTBA
Tpuronomerpuuec
ke QyHKIIUU U UX bubnuorexa [JOK
rpaduKu. 9 1 https://m.edsoo.ru/fllc
Tpuronomerpuuec 4afd
K€ HEPaBEHCTBA
[IpousBoaHas. bu6mmoreka [JOK
ITpumenenue 24 1 https://m.edsoo.ru/fllc
MIPOM3BOIHOM 4afd
bubmuoreka [JOK
HuTerpan u ero
9 https://m.edsoo.ru/fl1c
MIPUMEHEHHUS
4afd
bu6mmoreka [JOK
Cucremsl
12 1 https://m.edsoo.ru/fl1c
YpaBHEHUH
4afd
HarypanbHble u 6 bubnuorexa [IOK

OCJIbIC YUCiia

https://m.edsoo.ru/fllc
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4afd
[ToBTOpEHuUE,
bubnuoreka [IOK
000011IeHNE,
18 https://m.edsoo.ru/fllc
cucreMaTrmni3alusa
y 4afd
3HAHUN
OBIIEE
KOJIMYECTBO
102
YACOB 110
ITPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

o IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMOro
o0pa3oBaTe/IbHON MPOrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TMOHATUSMHU: palMOHAIbHOE U JEUCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
1o BoimonuaTe  apudmeTnyeckue  Omepaldd € palMOHANbHBIMHU U
. JNeNCTBUTENbHBIMU YUCIIaAMU
13 BoimonuaTte  npuOMIDKEHHBIE — BBIYMCIEHUS,  UCHOJbB3Yys  IpaBuiia
. OKpYIJIEHUS, J1eJ1aTh NPUKUIKY U OLEHKY pPe3y/IbTaTa BBIYMCICHUN
OnepupoBaTh MOHATHUAMU: CTENEHb C LIEIBIM IOKa3aTeleM, CTaHJapTHas
14 ¢dopma 3anucu JEHCTBUTENBHOIO YHCHA, KOPEHb HATypallbHOW CTEINEHH;
' UCIOJb30BaTh MOJIXOAALIYI0 (POPMY 3alUCH ACHCTBUTEIBHBIX UYUCEN AJIS
peleHus MPaKTUUECKUX 3a7a4 U NPeJICTaBICHHS JaHHbBIX
OnepupoBaTh MOHATUSAMH: CHHYC, KOCHHYC M TaHI'€HC INPOU3BOJIBHOTO
1.5 yIila; WCIOJb30BaTh 3allUCh IPOU3BOJIBHOIO yIJla uepe3 oOpaTHble
TPUTOHOMETpHUUYECKHE (PYHKLIIUN
2 YpaBHEHMS U HEPAaBEHCTBA
OnepupoBaTh NMOHATUSIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 palMOHATIBLHOE, UppalnroHaIbHOe YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BeimonHaTe npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUI U peraTh
. TPUTOHOMETPUUECKUE YPAaBHEHUS
BoimonHaTe npeoOpa3oBaHMs LENbIX, PAlMOHATBHBIX M HPPALMOHAIBHBIX
2.3 BBIDOKEHUM M pElIaTh OCHOBHBIE THUIBI LENbIX, PAalUOHAIBHBIX W
MppalMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpumeHATh ypaBHEHUS M HEPAaBEHCTBA AJI PELICHHs MaTeMaTHYECKHUX

3ala4y U 3a7a4 U3 pa3jIM4HbIX obnacreit HAaYyKU U peanLHoﬁ KHU3HHU
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Koxa
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM

NpoBepPsIeMOro
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
MoenupoBaTh pealbHbIE CHTyallMM Ha S3bIKE anreOpbl, COCTaBISATH
25 BBIPA)KEHUS, YPABHEHHUs, HEPABEHCTBA 10 YCJIOBHUIO 3a/ladyM, HUCCIIEI0BATh
MIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM arrapara ajareopsl
3 OyHKIMH U TpaPUKH
OnepupoBaTh NOHATUAMHU: (QYHKIIHS, CIIOCOOBI 3aJaHusl PYHKLINHU, 00JIaCTh
3.1 OTIpEIeNIEHUsT U MHOXECTBO 3HaueHuM (QyHKOUHM, rpapuk (QyHKIHH,
B3aUMHO oOpaTHbIe QYHKINUU
39 OnepupoBaTh TOHATHAMHU: UYETHOCTh W HEUETHOCTh (YHKIHH, HYIH
. (GYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduki QyHKIHIA T peIICHNsT ypaBHEHUN
34 CtpouTth 1 yuTaTh TpaPUKN TUHEHHON QYHKIIUU, KBaIPpaTUIHOU (PYHKITUH,
' CTeNeHHOMN (YHKIMHU C LEJIbIM MOKa3aTeleM
Wcnonb3oBate rpapuku (QyHKIUN [UIsI UCCIIEOBaHHUS MPOIECCOB U
35 3aBUCHUMOCTEH TpHU pelIeHHH 3a/Jad U3 JIPYTHX Y4eOHBIX HpPEeIMETOB M
' peaJlbHOM  KU3HHU, BbIpaXaTb (OpMyJaMu  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hayana maTemarnueckoro aHaiusa
i1 OnepupoBaThb TOHATUAMHU: TOCJIEIOBATENLHOCTh, apupMeTHdecKas U
' reoMeTpHuyYecKas Mporpeccuu
OnepupoBaTh MNOHATUAMH: OECKOHEYHO YOBbIBaIOL[asi TIe€OMETpUYecKas
4.2 nporpeccusi, CyMMma  OECKOHEYHO  yOBIBAIOIIEH  TIeoMEeTpHUYecKOit
pOrpeccuu
4.3 3anaBaTh MOCIEIOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU
W Hcnonb3oBaTe  CBOWCTBA  MOCIENOBATEIBHOCTEM M IPOTPECCUM  JUIA
. pelLIeHHs peabHbIX 3aay MPUKIAJHOIO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIUHU HAJl MHOKECTBAMHU
- Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Juisl  ONMHMCaHUS
. peabHBIX MPOLIECCOB U SBJICHU, IPU PEIICHUU 33Ja4 U3 JAPYTUX YUEOHBIX
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Koxa

HpOBepﬂeMBIe NnpeaAMeTHbIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM

NpoBePSIEMOro
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01mero 06pa3oBaHus
pe3yJabTara
peMETOB
£ 3 OnepupoBaTh  MOHATUSMH:  ONpEAETEHUE, TEeopema,  CIEACTBUE,
. JI0Ka3aTeJIbCTBO
11KJIACC
Kon
IIpoBepsieMmble npeAMeTHBIE Pe3yabTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsieMoOro
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHus
pe3yJabTara
1 Uucna v BEIYUCIICHUS
OnepupoBaTh NOHATUAMU: HATYpaJIbHOE, IIEJI0€ YUCJIIO; UCIIOIb30BATh MPHU3HAKU
1.1 JEIMMOCTH LENbIX YHUCEN, PA3JIOKEHUE YWCIa HA IMPOCTbIE MHOXKHUTEIM IS
peuieHus 3aaa4
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMU: JOTapudM UHCIa, OECITUYHBIE M HATypaibHbIE
' JorapudMbl
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
[IpumeHsTh CBOMCTBA CTEMEHU Ui MIPEoOpa30BaHUs BBIPAKEHUM, ONEPUPOBATH
2.1 NOHATUSAMHU: I[I0Ka3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh OCHOBHBIE
THUIIbI IOKA3aTEJbHbIX YPAaBHEHUIN U HEPaBEHCTB
BoimonHATe  mpeoOpa3oBaHMs — BBIPRKEHUI,  COJIEpKAIIUX  JIOTapU(MBI,
2.2 OTIEpUPOBATh TOHATUSAMU: JIOTapU(IMUYECKOE YpaBHEHHE M HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YpaBHEHHUH U HEPABEHCTB
2.3 Haxonuts penieHus mpocTelnx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMM: CHUCTEMA JIMHEMHBIX YpaBHEHUW M €€ pelIeHuE;
24 WCIIOJb30BATh CHUCTEMY JIMHEHHBIX YpaBHEHUN IS pEUIEHUs MNPAKTHYECKUX

3aaa4
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Koxa

HpOBepﬂeMBIe NpeaAMETHbIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM

NpoBepPsSIeMOro
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeiHero o01mero 00pa3oBaHus
pe3yJbTara
”s Haxomuths penieHuss mpoCTEMIIMX CHCTEM M COBOKYIIHOCTEH DPALlMOHAIBHBIX
. YPaBHEHUH U HEPABEHCTB
MopnenpoBaTh peajibHble CHUTyallUM Ha A3bIKE aireOpbl, COCTaBIISAThH
2.6 BBIPA)KEHUS, YPABHEHMSI, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3a7a4H, UCCIIEI0-
BaTh MMOCTPOEHHBIE MOJIENU C MCIOJIb30BAaHUEM arllapara ajareopbl
3 OyHKIMH U TpaPUKH
OnepupoBaThb  NOHATHSAMM:  NEepUOIMYEcKass  (QYyHKIMS,  HPOMEXYTKU
31 MOHOTOHHOCTM (YHKLUMH, TOYKM DOSKCTpeMymMa (QYHKUUH, HauOosbliee U
' HauMeHblIee 3HauYeHus (QYHKIUM Ha TPOMEXKYTKE, HCIOJIb30BaTh HUX I
HCClIeIOBaHUS (PYHKIMH, 3aJaHHOHN rpadukom
OnepupoBaTh MOHATUAMHU: TpaQUKH [MOKa3aTeIbHOM, JorapupMuUeckoil u
3.2 TPUTOHOMETPUYECKUX (PYHKIMI; HW300pakaTh MX HAa KOOPAWHATHOW TUIOCKOCTH
Y UCIIOJIB30BaTh JUI PEILICHNs YPaBHEHUN U HEPABCHCTB
33 N3o0paxaTs Ha KOOPAWHATHOW IUIOCKOCTH TpadWKH JIMHEHHBIX YpaBHEHUU H
' HCIIOJIB30BATh UX Ul PEUICHUS CUCTEMBI TMHEWHBIX ypaBHEHUN
34 Hcnonw3oBate rpaduku  (GyHKIMH A0 MCCIEIOBaHMsS — IMPOLECCOB U
' 3aBHCUMOCTEH U3 Jpyrux y4yeOHbIX TUCLMITINH
4 Hagana maTemaTnueckoro aHaimsa
OnepupoBaTh MOHATHUAMU: HENpepblBHAs (YHKIMS, HNPOU3BOJIHAs (QYHKIUH;
4.1 UCMOJb30BaTh TEOMETPUYECKMH U (PU3MUECKU CMBICT HPOU3BOJHON IS
peleHus 3a1a4
42 HaxonuTh mpou3BOJHBIE 3J€MEHTapHBIX (YHKIUM, BBIUYUCIATH HPOU3BOIHBIC
. CYMMBI, IPOU3BEAECHUS, YACTHOTO (DyHKIUH
43 Hcnonbs30BaTh NPOU3BOIHYIO JUISL HCCIIEIOBAHUS (DYHKIIMM Ha MOHOTOHHOCTb U
. 9KCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEA0BAHMS K TOCTPOEHUIO IpauKoB
44 Hcnonp30BaTh NPOM3BOAHYIO [UISI HAXOXKACHUS HAWIYYIIEro pEIIEHUS B
. IPUKJIAJHBIX, B TOM YHCJIE COLIUAIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb  NOHATUSMH:  MEpBOOOpa3Hass M HUHTErpaj;  IMOHMMAaTh
. reoMeTpUYecKuil 1 (PU3NUECKHil CMBICT HHTETpaja
4.6 HaxonuThk mepBooOpa3Hble 3J€MEHTapHBIX (YHKIUM, BBIUUCIATH MHTErpail Mo
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Koxa
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM

MPOBEPSIEMOT0
00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHEr0 00IIero 06pa3oBaHUA
pe3yJbTaTa
dopmyne Hetorona — JleiiOnuna
Pemratn MNPUKIAAHBIC 3agadyd, B TOM 4YHCIIC COLHUAJIBHO-O3KOHOMHYCCKOIO U
4.7
(bHU3MUECKOTO XapaKTepa, CPeICTBAMI MaTeMaTHYECKOTO aHaJI13a
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
Kox
1 Yucna ¥ BEIYUCIIEHUS

Panmonaneubie uynciaa. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, TIPOIEHTHI, OECKOHEUHBIC

MepuoANYecKre Jpodu. ApudMeTHYecKrue ONepalud C PAUOHAIBHBIMU YHUCIAMU,

t npeoOpa3oBaHMsl YUCIOBBIX BbIpaxkeHHil. [IpumeHenue npobeil M MPOLIEHTOB JUIS
pELIEeHHS TPUKIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciael 3HAHUW U peATbHOM KU3HU
JlelicTBuTenbHBIC YKCIA. ParmoHanbHple U UppalMOHAIbHBIE Yucia. ApudMeTndeckue

1.2 |omepamum ¢ JeHCTBUTENBHBIMU dYHCIaMU. [IpuOMmKEHHBIC BBIYUCIICHUS, IpaBHIIA
OKpYTJICHHS, TPUKHUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI
Crenenp ¢ nensiM mokazareiaemM. CtangapTHas Gopma 3alucH JeWCTBUTEIBHOTO YUCIIA.

1.3 [Hcnonw3zoBanue noaxonsiied (opMbl 3amucu ACUCTBUTEIBHBIX YHCEN JJIS pelIeHUs
MPAaKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX

L4 ApubMeTnuecknii KOpPEeHb HaATypalbHOU cTeneHH. JleWcTBusS C apuPpMETHIECKUMHU

' KOPHSIMH HATYPAJIbHOW CTEIEHU
L5 CuHyC, KOCUHYC M TaHI€HC YMCJIOBOr0 aprymMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
' YHUCJIOBOTO apryMeHTa

2 VYpaBHEHHUS 1 HEPABEHCTBA

2.1 [ToxnecTBa 1 TOXIECTBEHHBIC ITPEOOpa30BaHUS

29 [IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE

. bopmMyIbI
’3 VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
. WHTEPBAJIOB

2.4 |Pemenue nenbix U JpoOHO-PAlIMOHANBHBIX YPaBHEHUN U HEPABEHCTB

2.5 |Pemmenne uppanmoHalIbHBIX ypaBHEHUI 1 HEPABEHCTB

2.6 |Pemenune TpUrOHOMETPUUECKUX YPABHEHHIMA

”7 [IpuMeHeHre ypaBHEHMI W HEpPABEHCTB K pEUICHUWI0O MaTEMaTHYECKUX 3ajady

' W 3aJ]a4 U3 pa3IUvHbIX 00JacTel HayKu U pealbHOM KU3HH

3 | Oynkuuu u rpaduku
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSN

Kon
31 Oynakus, crnocodbl 3amaHus ¢GyHKuuu. [padpuk ¢ynkuuun. BsanmmHO o0OpaTHBIC
. GbyHKITIT
39 OOnacte ompeneneHduss W MHOXECTBO 3HaueHWH ¢yHkumu. Hymn  dyHxmoum.
. [IpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
33 CrenenHas QyHKIMS ¢ HATypalbHBIM M LIENBIM TOKa3aTeneMm. EE cBoiicTBa u rpaduxk.
. CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU
34 TpuronomeTrpuyeckass OKpPYKHOCTb, OTIPEIEIIEHUE TPUTOHOMETPUUYECKUX (PYHKIIHM
' YHICIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmza
i1 IlocinenoBaTenbHOCTH, CHOCOOBI 3aJaHus MOCIEaA0BaTENbHOCTEH. MOHOTOHHEIE MTOCIIE-
. JIOBATEeNIbHOCTH
Apudmernueckas U TeoMeTpuyeckass mporpeccuu. beckoHeuHo  yObIBaroiias
42 reomeTpuueckas mporpeccus. CymMma OECKOHEUYHO YOBIBAIOIIEH TeOMETPHUECKOM
' nporpeccun. @Dopmyna CIOXKHBIX NPOIEHTOB. lMcnonb30BaHHWE MpOrpeccuu s
pelIeHUs pealibHBIX 3a]a4 MPUKIAJHOTO XapaKTepa
5 |MHoecTBa U JIOTHKA
MHO3KecTBO, onepalnu HaJl MHOKecTBaMu. [{uarpammel Diinepa — Benna. [Ipumenenue
5.1 |TeopeTuKo-MHOKECTBEHHOTO ammapara Jjsi OMUCaHUs PeajbHbIX MPOLIECCOB U SBJICHUM,
[IPH pEICHUH 33]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB
5.2 |Omnpenenenue, Teopema, cIeCTBUE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHNUS
1 Uucna v BBIYUCIEHUS
1.1 Harypanbsublie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCE
1.2 Crenens ¢ pallnoHaIbHBIM NT0Ka3areaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm uucna. /lecaTnynble U HaTypaJlbHbIE JOTapH(pMbI
2 VYpaBHEHMS U HEPAaBEHCTBA
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Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSN

2.1 [IpeoOpazoBanue BBIpaKEHHHA, COACPIKALINX JIOTAPU(MBI
2.2 [IpeoOpazoBanue BRIpaKEHHIA, COACPIKALINX CTEIIEHH C PAllIOHAIBHBIM TIOKA3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenpHbIC YpaBHEHUS M HEPABEHCTBA
25 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
’ 6 CucTeMbl TMHEHHBIX ypaBHEHHA. Perienne mpukiagHbix 3a1a4 ¢ IOMOIIBIO0 CHCTEMBI
. JINHEWHBIX YPaBHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHUH M HEPABEHCTB
’g [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKHX 3a/1a4
. U 3aJ1a4 U3 pa3IMuHbIX o0JacTel HayKHu U peabHOM KU3HU
3 OyHKIMU U TpaduKH
Oynkuus. I[lepuognueckne ¢yHkuun. IIpoMeXyTKH MOHOTOHHOCTH (YHKIIHMH.
3.1 Makcumymbl ¥ MUHUMYMBI (GyHKIuU. Haubonbliee W HauMmeHblllee 3HAYEHUE
(YHKIIUM HAa IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH
3.3 [TokazarenpHas u norapudmMudeckas QyHKIIMH, ©X CBOWCTBA U rpaduKH
3.4 Hcnons3oBanne rpadmkoB GyHKIUHN I PEIICHUS] YPAaBHCHUH M IMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUHI A7 UCCIIEI0BaHMs IPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT IPU pPEIIEHUHM 3a7ady M3 APYruX Y4eOHBIX HPEIMETOB U
peanbHOM KU3HU
4 Hauana maTemaruyeckoro aHanusa
4.1 HenpepbiBHble GyHKIIMN. METO] HHTEPBAIOB /s pellIEHUs] HEPAaBEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuil 1 Gpu3n4IecKuil CMBICI IPOU3BOIHON
43 IIpousBoanble 3neMeHTapHbIX (QyHKIMA. DopMynabl HAXOXKAECHUS IMPOU3BOAHOM
. CYMMBI, IPOU3BEAECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre MPOM3BOAHON K HCCIeOBaHMIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxkeHue HanOOoJbIIero M HaMMEHBIIEro 3HAYeHHs (QYHKIMM Ha
OTpe3Ke
[IpuMeHeHre MPOU3BOIHON JUIS HAXOXKJICHHUSI HAWIYUIIEro peleHus] B MPUKIaIHBIX
4.5 3ajavax, JUIsL ONpEAENeHUs CKOPOCTH Ipolecca, 3aJaHHOro (opMmynol uiu
rpaduKom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
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Kon IIpoBepsieMblii 371eMEeHT COAEPKAHUS

WuTterpan, ero reomMmeTpuieckuii u (pu3N4ecKuil cMbIC. Bbluncienne uHTerpanga mo
4.7
¢dopmyne Hetorona — JleiiOnuna
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IMPOBEPAEMBIE HA EI'D IIO MATEMATUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJBLHOW TIPOI'PAMMBI CPEJIHETO
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro

TpeOoBaHUA

IIpoBepsiemblie TPeOOBaAHUSA K MPEAMETHBIM Pe3yJibTaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero

o0pa3zoBaHus

Bnagenue MeronaMu JOKa3aTeNbCTB, AITOPUTMAMU PEILIEHUS 3a]1a4; YMEHUE
¢bopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: OIpEIENIEHHuEe, aKcuoma,
TEeopeMa, CIEJCTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO, PaBHOCUJIbHBIE
(GOopMyNUpOBKU; MPUMEHATh HX; yMeHue (OopMynIupoBaTh oOpaTHOE U
MPOTUBOTIONIOKHOE YTBEPXKIEHUE, TMPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
HCI0JIb30BATh METO/]T MaTeMaTH4eCKON WHIYKITUH; MIPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXKJIEHUS MPHU PEIICHUHU 3a/lad, OLIEHUBATh JIOTHYECKYIO
MIPaBUJIBHOCTh PACCYXKJIEHUH; YMEHHE ONepUPOBAThH MOHATUSMU: MHOYKECTBO,
MOJAMHOXECTBO, ONEpaluy HaJ MHOXKECTBAaMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM anmapar JUisl OMMCAHWS PEAJbHBIX IPOLIECCOB
U SBICHUI W TpU pelIeHWH 33aJad, B TOM YHCIE€ U3 APYrUx Yy4eOHBIX
MpeIMETOB; YMEHHE ONEpUPOBaTh MOHATUAMU: Tpad, CBIA3HBIN rpad, Jepeso,
UMK, Tpad Ha IJIOCKOCTH; YMEHHE 3a7aBaTb M OMNHUCHIBaTh TIpadbl

Pa3JIMIHBIMU CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(l)hl IIpy pCIICHUH 3aaa4

VYmenune ONICpHUPOBATh MOHATHAMHU: HATYpaJbHOEC 4YHCIO, LCJI0€C YHUCIIO,
CTCIICHb C LCJIbIM IIOKAa3aTejIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
pallOHAJIbHBIM IIOKAa3aTeJI€EM, CTCIICHb C HeﬁCTBHTeHBHBIM II0Ka3aTeyIeEM,
norapn(bM qucia, CHHYC, KOCUHYC U TAHI'CHC IPOU3BOJIBHOI'O YHCJIa, OCTATOK
o MOAYJIKO, pPAalMOHAJIIBHOC YHUCIIO, HUPpAOHOHAIIBHOC 4YHCIIO, MHOXCECTBA
HAaTypaJIbHbIX, MCJbIX, PAllMOHAJIbHBIX, HeﬁCTBHTeHBHLIX quceil; yYMCHHUC
HCIIOJIb30BAaTh IPU3HAKN JCIUMOCTH, HaVMEHBIIHH O6H.[PII>1 JACIUTCIIb 1 Hau-
MCHBIICC o6mee KpaTHOC, aJI'OPpHUTM EBknuna Ipu peHICHUN 3aa4,
3HAKOMCTBO C pa3JIMYHBIMHU MMO3UIIMOHHBIMHA CUCTEMaMU CUHUCIICHUA; YMCHUC
BBINIOJIHATh BBIUHMCJICHHE 3HAYCHUM H npeo6pasoBaHI/m BHpa)KeHI/Iﬁ CO
CTCIICHAMHU U HOFapH(bMaMH, npe06pa30BaHI/I${ I[pO6HO'paI_II/IOHaJ'IBHHX
BLIpa)KeHPIfI; YMCEHUC OINCpHUPOBATH IIOHATHAMH: IOCICAOBATCIBHOCTD,

apupmMeTHyecKasl TMPOrpeccHs, TeoOMeTpHuecKas Iporpeccus, OeCKOHEUHO
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Koxa
MPOBEPAEMOro

TpedoOBaHUs

IIpoBepsiemble TpeOOBaHMS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHMSA
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeJHero oouero

o0pa3zoBaHus

yObIBaromias reomMeTpuyecKas IIporpeccus; YMEHHUE 3a/1aBaTh
IIOCTIeIOBATEIBHOCTH, B TOM YHCJE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;
YMEHHUE OIEpUPOBaTh IOHATHUSAMH: KOMIUIEKCHOE 4YHUCIO, CONPSKEHHBIC
KOMIIJIEKCHBIE YHMCIAa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uHcia, ¢opma
3alMCH  KOMIUIEKCHBIX 4YHcenl (TeoMeTpudecKas, TpPUTOHOMETpUYECKast
u anreOpandeckas); yMeTh MPOU3BOJAUTH apUPMETUUYECKUE JIEHCTBHS C
KOMILJIEKCHBIMM ~ YHUCJIaMH;  NPUBOJUTH  NPHUMEPHl  MCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpHUpOBaTh MNOHATHAMH: MaTtpuma 2x2 u 3x3,

OIIPCACIINTEIIb MaTPHUIIbI, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPEACTIUTEIIA

YMeHue onepupoBaThb MNOHSATUAMM: pPAllMOHAIbHBIE, UPPALUOHATbHEIE,
MoKa3aTejabHble, CTENEHHble, Jiorapu@Muueckue, TPUTOHOMETPUUECKUE
YpaBHEHUS M HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPHUPOBATH MOHATUSIMU:
TOKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHUEe, YpaBHEHHE, HEPAaBEHCTBO,
CUCTeMa ypaBHEHHIl U HEPaBEHCTB, PAaBHOCUJILHOCTh YpaBHEHUH, HEPABEHCTB
U CUCTEM; YMEHHUE PellaTh YpaBHEHMs], HEPABEHCTBA U CHCTEMBI C IOMOIIbIO
pa3IUYHBIX TPUEMOB; pelIaTh YpPaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C
napaMeTpoM; IMPUMEHSITh YpPaBHEHMS, HEPABEHCTBA, HX CHUCTEMBI IS
pelIeHHsT MaTeMaTUYecKUX 3a/1ad U 3aJlad U3 pa3inyHbIX o0jacTeil HayKu U

peanbHOM KU3HU

YMmeHue onepupoBaThb HOHATUSAMM:  (QYHKUUS, YETHOCTh  (YHKIMH,
HNEpUOJUYHOCTh  (DYHKIMM, OTrPAaHMYCHHOCTb (DYHKIMHM, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (QYHKUMH, HauOoJiplllee MW HaWMeEHblee 3HAaYeHUs
(GyHKIMU HAa IPOMEXYTKE, HENpepblBHAs (QYHKLUS, aCUMITOTHI rpaduka
¢GbyHKUMu, mepBas M BTOpas NPOMU3BOJHAS (DYHKIMH, T'€OMETPUUYECKHH U
¢u3nyeckuif  cMbICT  IPOU3BOJHOW, MepBooOpaszHas, ONpeAeTIEHHBIN
UHTErpaj; YMEHHME HaxOJUTh AacUMOTOTHl rpaduka (yHKIMH; YMEHHE
BBIYUCIIATH IPOU3BOJHBIE CYMMBI, IIPOU3BEACHUSA, YACTHOIO U KOMIIO3UIUU
(GyHKLIMH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K rpaduky QyHKIHMM; YMEHHE
HaXOJUTh TPOU3BOJHBIE AIIEMEHTAPHBIX (YHKIUH; YMEHHE HCIOJb30BaTh

NPOU3BOJHYIO [UIA MCCICAOBAHUA (I)YHKI_[I/II‘;I, HaxoauThb HaWOOJIBIINE U
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Koxa
MPOBEPAEMOro

TpedoOBaHUs

IIpoBepsiemble TpeOOBaHMS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHMSA
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeJHero oouero

o0pa3zoBaHus

HaMMEHBIIME 3HAYEHUS (QYHKIHA; CTPOUTh TpapuKd MHOTOWICHOB C
UCIIOJIb30BAHUEM  alapaTa MaTeMaTU4YeCKOI0  aHaiu3a; I[PUMEHSThH
IPOU3BOIHYIO JUIsl HAX0XKACHUS HAUTYUILIEro PEUIeHHs B IPUKIIAIHBIX, B TOM
YHClieé COLMAIbHO-DKOHOMUYECKMX M (U3MYECKUX 3a7ayvax; HaXOIUTh
wiomaau U o0bEMBI QUIyp € MOMOILBIO MHTErpaja; MPUBOJUTH MPUMEPHI
MaTeMaTH4YEeCKOr0  MOJIEIMPOBAHMS € TOMOLIBIO AU epeHInanbHbIX

YpaBHEHU U

YMmenue omnepupoBaTh MOHATHAMH: rpa@uk (QyHKUMH, oOpaTHas (yHKIMS,
KOMIo3ulusl (QyHKUUM, JMHEWHas QYHKUMS, KBaapatuyHas (yHKIuS,
panoHanpHas ~ (YHKOUS, CTeNEeHHas (YHKOWS, TPUTOHOMETPHUYECKHE
¢GbyHKIIMKM, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKLMHU, IOKa3aTenbHas |
norapupmudeckas (GYHKIIMA, YMEHHE CTPOUTh TpaduKd H3yYCHHBIX
(hyHKIMHA, BBIIOJHATH TpeoOpa3oBaHus TpadukoB (PyHKIHM, HCIIOIH30BAThH
rpaduKu JUIsl U3y4eHHsI IPOLECCOB U 3aBUCUMOCTEH, NP PELICHUHU 3a/1a4 U3
Ipyrux y4eOHBIX IPEIMETOB
U 3aJja4 U3 pealbHOM JKU3HU; BBIpaKaTb (OpPMyJaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH; MCIIOJIb30BaTh CBOWCTBA W rpaduku QYHKIMH Ui perieHus
YpaBHEHMH, HEpaBEHCTB WU 3aJady C [apaMeTpamH; H300paxarb Ha
KOOPAMHATHOHN IJIOCKOCTH MHOXECTBA PELICHUH YpaBHEHHH, HEpPaBEHCTB U

HX CUCTCEM

YMeHue peuiaTb TCKCTOBLIC 3aa4M PAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBLI, JOJKM M YaCTH, Ha JABHXCHHC, pa60Ty, CTOUMOCTb TOBApOB H
yCiayr, HaJloru, 3aJa4yu H3 obmactu yiipaBJICHUA JIMYHBIMU U CEMEUHBIMU
(1)I/IHchaMI/I); COCTaBJIAATb BBIPpAKCHHA, YpPABHCHUSA, HCPABCHCTBA H HUX
CUCTCMbI 110 YCJIOBHUIO 3aJayu, HUCCIICAOBATH IIOJIYHCHHOC PCIICHHUEC U
OIICHHUBATb HpaBI[OHOI[06HOCTB PE3YJIbTATOB; YMEHUE  MOJACIIUPOBATH
pCaJIbHBIC CHUTyallUWM Ha A3BIKC MATCMATUKH; COCTAaBJISITh BbIPAKCHUA,
YpaBHCHHA, HEPABCHCTBA U UX CUCTEMBI II0 YCJIOBHUIO 3aJJa4H, UCCICAOBATH
IIOCTPOCHHBIC MOOCIHN C UCIIOJIb30BaHHUEM arrapara aJlFC6pBI,

UHTEPIPETUPOBATh NOJYYECHHBIH pe3ylIbTaT
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Koxa
MPOBEPAEMOro

TpedoOBaHUs

IIpoBepsiemble TpeOOBaHMS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHMSA
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeJHero oouero

o0pa3zoBaHus

YMeHue ornepupoBaTh TOHATHSAMU: CpeaHee apu(METHYECKOe, MeauaHa,
HauOoJiblllee M HAUMEHbIee 3HAYCHHS, pa3Max, AUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHUE W3BJIEKaTh, HHTEPIPETUPOBATH
nHpOpMaIINIO, TIPEACTABJICHHYI0O B TaONMWIlax, Ha auarpamMmax, rpadukxax,
OTPAXKAIOIIYI0 CBOWCTBA PEATHHBIX MPOIIECCOB W SIBJICHUH; MPEICTaBIATH
“HPOpMAIIUIO C TOMOIIBI0  TAOMUIl M  JUarpamMM;  HCCIIEI0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE€ C TNPUMEHEHHEM TIpadudecKux
METOJIOB M DJIGKTPOHHBIX CPEICTB; TPapUUYECKH HCCIEAOBATH COBMECTHBIC

HaOJI0JIEHUS C TIOMOIIIBIO IMarpaMM pacCEeMBaHUs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIy4ailHBIA OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIYHCIATH BEPOSITHOCTH C
HCIOJIb30BaHNEM TpaUiYecKUX METO/I0B; MPUMEHATHh (POPMYIIBI CIOKEHUS U
YMHOKEHUSI BEpOsATHOCTEH, GOpMydy TMOJHONW BEpOATHOCTH, (OpMyTy
bepuynnu, komOuHatopHble (akThl U (POPMYJIBI, OIIEHMBATh BEPOSITHOCTH
peaIbHBIX COOBITHI; yMEHHE ONEpPUPOBATH MOHATUSIMU: CiIydaiiHas BEIMYMHA,
pacnpesenieHue BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKUIAHWEe, NUCIEpCHUs u
CTaH/IapPTHOE OTKJIOHEHUE CIy4alHON BETMYMUHBI, QYHKIUN pacIpeneieHus U
IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJILHOTO pacnpeesieHul;
YMEHHE HCIIONb30BaTh CBOWCTBA M3YYEHHBIX PACHpPENCICHUN Uil pelIeHUs
3a/la4; 3HAKOMCTBO C TMOHSTHUSIMHU: 3aKOH OOJIBIIUX YHCET, METO/IbI
BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE NPUBOJIUTH TMPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIKUX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpUPOBATh TMOHATHSIMH: COYETAaHHE, IEPEeCcTaHOBKAa, YHCIO COYETaHUM,
YHCIIO NIePeCcTaHOBOK; OMHOM HBIOTOHA; yMEeHHE MPUMEHSATh KOMOMHATOPHBIE
GbakThl M pacCy)XKIeHHMs s pPEUIeHHs 3a/ad; OLIEHUBATh BEPOSTHOCTH
pea’bHbIX  COOBITMH;  COCTaBIATh  BEPOSATHOCTHYIO  MOJAEIb U

UHTEPIPETHPOBATH NOJTYUYEHHBIN pe3yabTar

YMmenue ONICpUpOBATH IOHATHUAMUN! TOYKa, npsamasd, IIJIOCKOCTD,
OpOCTPaHCTBO, OTPC30K, JIyd, BCIWNYHUHA YTIJIa, IJIOCKUH yrou, ,Z[ByrpaHHLIﬁ

yroi, TpéXl“pElHHLIfI YroJj, CKpCHHBAOMIUCCA MPAMBIC, MapalJICIBHOCTL U
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Koxa
MPOBEPAEMOro

TpedoOBaHUs

IIpoBepsiemble TpeOOBaHMS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHMSA
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeJHero oouero

o0pa3zoBaHus

HNEPHEHANKYIAPHOCTD MPSAMBIX M IJIOCKOCTEM, Yroa MEXAYy IPSAMBIMH, YTOJ
MEXIYy NPSAMOU M INIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKM /0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSAMBIMH, PACCTOSHHE MEXAY
IJIOCKOCTSIMU; YMEHHME MCIOJIb30BaTh MPU PELICHUN 3ajau U3y4eHHbIE (DAaKThI
U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKpY-
JKAIOIIET0 MHpa; CTPOUTh MAaTeMaTHYECKHME MOJEIM C  IOMOUIBIO
F€OMETPUYECKUX IIOHATUHA W BEJIMYMH, pEIIaTbh CBSI3aHHbIE C HUMH

MMPaKTUYCCKUC 3a]a4r

10

YMenue onepupoBaTh NOHATUSAMHU: IUIOMAAb (UTYpPBl, 00BEM (GUTYpHL,
MHOTOTPaHHUK, MPaBUJIbHBII MHOTOIPAHHUK, CEYEHHE MHOTOTpPaHHHKA, KYO,
napajuiefienunesa, npusMa, nupamuja, ¢urypa U MOBEPXHOCTh BpallleHHs,
LWIMHAP, KOHYyC, wap, cdepa, Iomanas chepbl, MUIOMALb MOBEPXHOCTH
NUpPaMUbl, NPU3MBI, KOHyca, LWIMHApPA, O0BEM KyOa, NPSMOYTOJIBHOTO
napasiesienunesa, MMpaMuIbl, IpU3Mbl, IUIMHIpPA, KOHYCa, 11apa, pa3BépTKa
MIOBEPXHOCTH, CEYEHUs KOHyCa W LMIMHIAPA, MapajuleJbHble OCH WIH
OCHOBAHMIO, CEUEHHE Ilapa, IUIOCKOCThb, Kacaromascs cQepsl, IMINHIPA,
KOHYCa; YMEHHE CTPOUTh CEUeHHE MHOIOTpaHHUKa, H300pakaTb MHOIO-
I'PaHHUKH, GUTYpPbl U MOBEPXHOCTH BpAlllEHMs, UX CEUEHMsI, B TOM 4YHUCIIE C
IIOMOILBIO  3JIEKTPOHHBIX ~ CPEICTB; YMEHHME IPUMEHSATb  CBOICTBa
reOMETPUYECKUX (QUryp, CaMOCTOSITENBHO (POPMYIHMPOBATH OIpPENEICHUS
U3yyaeMbIX (Uryp, BBIIBUraTh THUIOTE3bl O CBOWCTBAX M IPU3HAKAX
reOMEeTPUYECKUX ¢buryp, 000CHOBBIBATh
WIA OIpoBeprarb MX; yMEHHE MpPOBOAUTH Kiaccupukaimuio ¢uryp mno
pa3IMYHBIM  TPU3HAKaM, BBIIOJHATH HEOOXOJUMbIE JONOJHUTENIbHbIE

MOCTPOEHUS

11

YMeHue  omnepupoBaTh  HOHATUSMM:  JIBIDKEHHE B IPOCTPAHCTBE,
napaijenbHbl MEepeHoC, CUMMETpUsi Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHue M0A00MsA, TMOAOOHBIE  (UIYpBI;  yYMEHHE
pacrio3HaBaTh paBHbIE U M0J00HBIE (GUIYypHl, B TOM YHCIE B IPUPOE,

HCKYCCTBC, APXHUTCKTYPC; UCIIOJIB30BaTh T'COMCTPUUCCKHUEC OTHOIICHUA IIpU
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Koxa
MPOBEPAEMOro

TpedoOBaHUs

IIpoBepsiemble TpeOOBaHMS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHMSA
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeJHero oouero

o0pa3zoBaHus

pelIeHNH 3a/1a4; HaXOAWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, Yrod,
IUIOIIAAb, 00BEM) MPH PEIICHUH 33a7a4d U3 IPYTUX Y4EOHBIX MPEAMETOB U U3
peanbHON KU3HU; YMEHHE BBIYUCISATH T'€OMETPHUYECKHE BEJIWYHMHBI (JUIHHA,
yroJl, IUIOm@Aab, OOBEM, IUIOIIAAb TOBEPXHOCTH), HCIIOJB3YSl H3y4YCHHBIC
(GbopMyIBI M METOBI, B TOM WYHCIE: IUIOMAAb MOBEPXHOCTH THPaMHUIIEbI,
MIPU3MBI, KOHYCa, UJIMHAPA, MIOMaas chepbl; 00bEM Kybda, MPSIMOYTOJIBHOTO
napayieNienuneia, THpaMAIbl, TPU3MBL, IIMHAPA, KOHyca, IIapa; yMEHHE

HaXOJWUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYP

12

YMeHue omnepHpoBaTh MOHITHSIMH: MPSIMOYIOJIbHAsS CHCTEMa KOOpIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MpOU3BEACHUE BEKTOpa Ha YHUCJIO, pa3ioKeHHe BeKTopa 1o 0a3wucy,
CKaJs[pHOE TMPOM3BEIEHUE, BEKTOPHOE TPOU3BEIACHHE, YIroid MEXIy
BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ AJs

pelIeHNs TeOMETPUUECKUX 3aa4 U 3a7a4 APYruX yueOHBIX MPEIMETOB

13

YMeHne BbIOMpATh TMOIXOISANIANA METOJ JUIsl PEIICHHs 3a/ladd; MOHWMAaHUE
3HQYMMOCTH MAaTEMAaTUKH B H3YyYECHUH NPHUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SBJICHUH; YyMEHHE paclo3HaBaTh IIPOSBICHUE 3aKOHOB
MaTeMaTUKHd B HCKYCCTBE, YMEHHE IPUBOIUTH MPHUMEPHl MaTeMaTHYECKUX

OTKPBITUIA POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAYKH
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HEPEYEHb DJJIEMEHTOB COIEPKAHUS, INIPOBEPAEMbBLIX HA EI'D IIO

MATEMATHKE
Kon IIpoBepsieMblii 2JIeMEeHT COAEPKAHUS
1 [Ywucna u BeUuCICHUS
1.1 |HarypanbHble u nensie yncina. [Ipu3Haku JeIUMOCTH LIEBIX YUCE
1o Panmonaneubie uyncina. OOBIKHOBEHHBIE U JIECSTHYHBIE TPOOH, MPOIIEHTHI, 0ECKOHEUHBIE
' MEPUOANYECKHIE APOOH
13 Apudmernueckuil KOpeHb HaTypaJlbHOM cTemneHu. JlelicTBus ¢ apuMeTn4ecKuMu Kop-
. HSMH HaTypaJIbHOW CTEIICHH
14 Crenenp ¢ nensiM mnokaszatesneM. CTeneHb € palMOHalIbHBIM IOKas3aTesneM. (CBoiCTBa
" |crenenn
L5 CuHyc, KOCHHYC M TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
" |amcnosoro aprymMeHTa
1.6 [Jlorapudm umcna. JlecsTuaHbIC U HATYypaIbHBIC JIOTApU(PMBI
JlelictButenbHble yucia. ApudmeTndeckue omeparuu ¢ JIeHCTBUTEIBHBIMUA YHCIAMHU.
1.7 |IIpuGnmxEHHbIE BBIYMCICHUS, TPaBUJia OKPYTJEHUS, IPUKHUIKA U OIEHKa pe3yibTara
BBIYMCIIEHUI
1.8 [IIpeoGpa3oBaHue BEIpaKECHUIMA
1.9 |KommekcHbie yncna
2 |YpaBHeHus u HEpaBEHCTBA
2.1 |Lensie u 1poOHO-palIMOHATBHBIC YPAaBHEHUS
2.2 |HppauuoHanbHble YpaBHEHHUS
2.3 |Tpuronomerpuieckrie ypaBHEHUs
2.4 [IlokazaTenbHble U JorapuGMUUECKUE YpaBHEHUS
2.5 |Lensie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 |HppaunoHalibHbIE HEPABEHCTBA
2.7 [IlokazaTenbHble U JorapuGMUYECKUE HEPABEHCTBA
2.8 |Tpuronomerpuieckre HepaBEeHCTBA
2.9 [Cuctembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 |YpaBHeHUS, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 |Marpuia cucTeMbl TMHEWHBIX YpaBHeHUN. OnpeenuTenb MaTPHUIIbI
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSN

3 | Dynkuuu u rpadpuKu
31 Oynkus, crnocodsl 3ananus ¢pynkuuu. ['paduk Gyakumu. Bzaumuao obpatHbie QyHK-
" |umn. Yétuble u HeuSTHBIC ¢ynkun. [lepuoanueckue GyHKIUN
OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWi ¢ynkumu. Hymm ¢dyHxomm.
3 [IpoMexxyTKkH 3HAKOTIOCTOSIHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBI
. 1 MUHUMYMBI QyHKIuKM. HanOosbliee ¥ HauMeHblIee 3HAUeHHE (DYHKIUU Ha Ipome-
KYTKE
33 Crenennas (QyHKUUS C HaTypaJlbHBIM M II€JBIM TOKa3aTenemM. EE cBoiicTBa
. u rpa¢uk. CoiicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 | Tpuronomerpudeckue GyHKIIUHU, KX CBOHCTBA U TpaQuKH
3.5 |IlokazarensHas u sorapudmMudeckas GyHKIIUU, IX CBOWCTBA U TPAPUKH
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkuuii. CBoiicTBa (yHKIMI, HETIPEPHIBHBIX
" |na OTpe3Ke
3.7 |IlocnemoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS MOCIEA0BATEILHOCTEN
3.8 | Apudmernueckas U reoMeTpudecKas rnporpeccuu. @opmMyiia cI0KHBIX MPOIEHTOB
4  |Hauvana MaTeMaTH4ecKOIo aHalau3a
4.1 |IIpowusBonnas pynkuuu. [Ipon3BoaHBIC 2IeMEHTAPHBIX (YHKITUH
[IpuMeHeHre MPOU3BOJAHOM K HCCIEAOBAHMIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 |skctpemyMmbl. HaxoxxaeHue HamOOJIBLIETO M HAMMEHBUIErO 3HAa4YeHHUd (YyHKUMU Ha
OTpe3Ke
4.3 |IlepBooOpa3nas. MuTerpan
5 |MHoXecTBa U JIOTHKA
5.1 [MHoxecTBO, onepanuu HaJ MHOKecTBamu. [{uarpammsl Ditnepa — Benna
5.2 |Jloruka
6 |BeposATHOCTB U CTaTUCTHKA
6.1 [OmwucarenpHas cCTaTUCTUKA
6.2 |BeposTHOCTB
6.3 |KombOunatopuka
7 |I'eomerpus
7.1 | Durypsl Ha MIOCKOCTU
7.2 |IlpsMble U TUIOCKOCTH B IIPOCTPAHCTBE
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7.3 |MHOrOrpaHHUKH
7.4 |[Tena u mOBEpXHOCTU BpalllEHUS
7.5 [KoopauHaTel U BEKTOPbI
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