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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnblii Kypc «AnreOpa M Hayajga MaT€MaTUYECKOIO aHAJIN3a» SBISETCS
OJIHUM U3 HaubOoJiee 3HAYUMBIX B IpOrpaMMe CpelHero oOiero oOpa3oBaHUf,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0azy AJis
U3yYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE OOyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKU, OOLIECTBO3HAHMSI, UCTOPUH, CJIOBECHOCTH U APYTHX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaloOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIupyeT CBOU
JOCTHKEHUS B MaTeMaTHieckoit popme.

VY4eOHblll Kypc anreOpbsl M Haval MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY JJi1 YCIEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJICHLIUWA pa3BUTHUS S3KOHOMUKHU U OOIIECTBEHHOM >KH3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MHCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MAaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKAa3bIBATh
YTBEPKJIECHHS C TOMOIIBIO MHIYKLUHUH U PacCykAarh NEAYKTUBHO, HCIIOJIb30BaTh
000011IeHNe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHAJIOrvI, (opMHUpyeT
KpEaTUBHOE U KPUTUYECKOE MBILICHHE.

B xone msyueHus yueOHOro kypca «Anredpa M Hayaia MaTEMaTUYECKOTO
aHaJln3a» 0O0ydYaroluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAAHBIX 3ajad,
CaMOCTOSATEILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH PealIbHbIX CHUTYaIluH,
UHTEpNpETAllud  TOJYYEHHBIX  pEUIeHUuH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIIUN
(GbOpMHUpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuduky ydeOHOH
NEeSATENbHOCTH, TpeOyIomed MNpOJOJIKUTENbHOW KOHLUEHTPAUUM BHUMAHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3ynbTar.

B ocHoBe wmetonmuku oOydeHus aiareOpe W HayajlaM MaTeMaTHYeCKOTO
aHaIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro kypca «Anredpa M Havajla MaTEMaTUYECKOTO
aHaAJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE TUHUU: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U Tpadukn», « YpaBHEHHUS U HepaBeHCTBa», «Hauana



MaTeMaTHYecKoro aHanuza», «MHoxecTBa U JIoTHKa». Bce oOCHOBHbIE
CoJiepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHUHM [JBYX JIET
o0yueHUsI Ha YpPOBHE cCpeaHero oOiiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
ApyT Opyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU W paszjaenamu. JlaHHbIH
y4eOHBIN KypC SBISETCA WMHTETPATUBHBIM, TIOCKOJIbBKY OOBeAMHSIET B cebe
coJiepKaHUE HECKOJbKMX MAaTeMAaTHYeCKUX JUCUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHS, MAaTEMAaTHUYECKUN aHAIW3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaroliuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIEeI0BaTEIbHO POpMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYEeCKyl0 MOJeNb peajJbHOU
CUTYaIlNH, IPUMEHSTh 3HAHUSA, MTOJYYEHHBIC NMPU W3YUYEHUU y4eOHOTO Kypca, s
pEIIeHUsT CaMOCTOSITENTbHO CHOPMYITHPOBAHHONW MaTEeMAaTUYECKOM 3a/1adu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOIMYECKass TUHUS «YuClia U BBIYUCICHUS» 3aBeplIacT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UUCEN, KOTOPOE ObLIO
HA4yaTo Ha YpPOBHE OCHOBHOTO o01Iero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpa3zoBaHusi oco0oe BHHUMaHHME ynensieTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CEOSI MCIOJIB30BAHUE Pa3IHMUHBIX
¢opM 3amucu 4yMcia, YMEHHUE JeNaTh MPUKHUJIKY, BBIIOIHITH NPUOIMKEHHBIE
BBIYKCIICHUS, OLICHUBATh YWCJIOBBIC BBIpAXKEHHUA, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolMIMMCSI MHOXKECTBA HATypaibHBIX, IICIBIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCENT  JOMOJHSAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakxJoM H3 3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHbIE €My creuupuyecKkue 3aJaud M OINEepaluu: JeJIeHHE Haleo,
OMEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IEJIbIX YHCEN, OCOoOble CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUIECKUE OTepaIiu, a TaKxKe
U3BIICUCHNE KOPHS HATYPaJbHOM CTETIEHH HA MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogaps mocnenoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJb3YEMBIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMHM UX MPUMEHEHUS JUIsl PEIICHUsl pa3IuYHbIX 3ajad
dbopmMupyeTcsi peicTaBlIeHue O €AMHCTBE MAaTEMAaTUKH KaK HAyKH M e€ poJid B
MIOCTPOCHUN MOJIEJIeH peasbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 00O0OIIeHHE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpeaHero oOlmiero oOpa3oBaHMs, MOCKOJIbKY B Ka)XIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrate 0Oydaromuecss OBJAJEBAIOT PA3IMYHBIMH  METOAAMH  PEIICHHS
paloHaNbHBIX, HUPPAIMOHATBHBIX, IMOKA3aTENbHBIX, JOTApUPMUUECKHX H
TPUTOHOMETPUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
comepxammx napaMmerpol. [lonydeHHbIE YMEHHS MIUPOKO HCIHOJIB3YIOTCS TMpHU



UCClIeJOBaHUM (YHKIUN ¢ TOMOIIbIO NMPOU3BOJHOM, MPHU PELIEHUHN MPHUKIaJIHbIX
3aJ1a4 U 3a]a4 Ha HaXOKJIeHUE HauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIHH.
JlanHast conep:kaTelibHasi IMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUMN
BBINIOJIHATh  pacy€Tsl 1O  (opMynaMm, MpeoOpa3OBaHUs  PaLMOHAIBHBIX,
UPPAalMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAXKECHHI, a TaKXe BBIPAKEHUH,
COJIepKalluX CTerneHu M Jjorapupmel. braromaps usyuyeHUro anreOpanyeckoro
Marepuajga IPOUCXOAWT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUIEHUS OOydarouuxcs, (POPMHUPYIOTCS HABBIKH JEAYKTHUBHBIX
paccyxaeHuil, paboOThl C  CHUMBOJBHBIMH  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT d(QQEKTUBHbIE HHCTPYMEHTBl JJIs pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
S3bIKA HAYKHU.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIMU U TpaduKW» TECHO
HeperieTaeTcs ¢ APYIMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33aET MOCIIEI0BATEIbHOCTh U3YUEHUS MaTeprana. M3yueHnue CTeNneHHoH,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKLIHMA, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHUs 3a7ad U3 APYTHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oonblloe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pazIMYHBIMK BEJIMYMHAMU, MCCIEIOBAaTh MOJYyYEHHbIE (YHKLIHUHU, CTPOUTh HX
rpaduku. MaTepuan 3Tol coaep>KaTeNIbHON TUHUYM HalleJIeH HA pa3BUTHE YMEHUU
Y HAaBBIKOB, ITO3BOJSIOIIMX BbIpaXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznuuHor (dopme: aHATUTHYECKOM, Tpaduyeckoi U cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JinHUS «Hadana mareMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PAaCIIMPUTh KPyrI KaK MAaTEMAaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXHBIX (YHKIMM, ONpeAeNniaTh WX HauOOJIbIIME W HAaWMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAX (QUIYyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MAaTEMaTHUYECKUX MOJEIEH peanbHbIX CHUTYyaluH,
MO3BOJIAIET HAXOJWTh HAWIy4YIlee pPEUIEHWE B IMPUKIAJAHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU MaTEMATHUYECKOIO
aHaJM3a CHocOOCTBYET Ppa3BUTHIO a0CTPAaKTHOTO, (HOPMajbHO-JIOTHUECKOrO U
KpPEaTUBHOI'O MBIIIJICHUS, (POPMUPOBAHUIO YMEHMH pacloO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHMKE M HcKyccTBe. OOydaromuecs y3HaKT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst PJIEMEHTBl TEOpPUM MHOXKECTB M MaTeMaTH4YecKol Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKH W HMCIOJB30BAaTh €r0 I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs IS PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesiTtenpHOCTh 1O  (DOPMHUPOBAHHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanueckue Apoou. I[lpumenenue npoOell W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMU U PEATIbHOU KU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uymucna. CpoiictBa norapu¢pma. J[lecsiTuuHble M HATypasbHbIE
J0rapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH C ocTarkoM. Teopema be3y. MHOrowiesnsl ¢  UEIbIMU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIEHU U KOPHH.

HppannoHanbHbie YpaBHEHHSI. OcHOBHBIE METOBI peueHus
VPpALMOHATBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS ISl pelIeHUs
CHCTEMBI JIMHEWMHBIX YypaBHEHHU. PelieHne npukiIagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMH C IOMOLIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3ZHU.

DOYyHKUMH U TPAPUKH

@OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnoszumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacthb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkium.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIIMU. [Tepuoandeckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHEWHas (QYyHKIUH. DIeMEeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpagukoB GyHKIMMA 715 pellIeHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAENIEHHEe TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalibHbIX MPOIECCaxX U SIBJICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHUsT BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalW3a Kak
aHain3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIM U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnosb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MIPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HanOonpmuid obmui aemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3alUCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHUYECKHE OIepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [I[pumMenenue
KOMIUJIEKCHBIX YMCEN JIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNIHOCTb YPAaBHEHH U HEpPaBEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBYS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IpumeHenue  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX o0JacTel HayKu M pealbHOU
YKU3HU, UHTEPIIPETALMA TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAaUMEHbBIIEro  3HAYeHUMH
HEenpepbIBHON (QYHKIIUU HA OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Wurerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU,;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JESATEIbHOCThIO YYEHOr0, OCO3HaHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeHUI, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr ¥ peaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMHM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MATEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMHU, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHbBIN NMPU3HAK KJIaCCU(UKALINH,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3oBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JIeNaTh BBIBOJBl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpAaTh HauOoliee MOAXOAAMMK ¢ y4€TOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POILECCAMMU;

CaMOCTOSATENFHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIONECHMS, HUCCIIEIOBAHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB Pa3IMYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH I'paUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1elCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesisMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHUs 3aJayH,
KOMMEHTHPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOsieMbl, pemiaeMod 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(opMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YAbTAThl PEUICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHSI WJIM HEAOCTUKEHUSI Pe3yIbTaTOB JESATENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAIbHON
paboOThl Mpu pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh LEelIb COBMECTHOMU
JesITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiiacce o0OydaroIIMiCA MOJYYUT CIEAYIOIINE
PEeIMETHBIE PE3yJIbTaThl 10 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: pPaAlMOHATIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pPElIeHUs NPUKIAJAHBIX 3a/1ad U3
pA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh PUOTUKEHHBIC BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUWIEH C LEAbIMH KO3(p(PUUIUEHTAMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU A PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 kjacce oOyyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeNn JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B anredpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC (OPMYJIbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, [I0KA3aTEIbHbBIX U
Jorapu(pmMUYecKX YypaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalOHAIBHEIE, MOKa3aTeIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTpBhl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7]a4 C MapaMmeTpaMu;

MOJICITUPOBATh peajdbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TIEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
yHKmii;

OPUMEHATh (GYHKIUU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayaJjia maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIEAOBAaHUS (PYHKIITMH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3ajayax, A
OTIpeNielICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKoMm;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumenoBaHue pa3ieiioB u
TeM MPOrpaMMBbl

KoanuecTBOo 4acoB

Bcero

KonTpoJbnbie
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

MHO0K€eCTBO AEUCTBUTENBHBIX
yucesl. MHOTO4JICHBI.
PanmonansHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI
JIMHENHBIX YPABHEHUN

24

@OyHKUIUHU U TpadUKy.
CrenenHast GyHKIHUS C LIETBIM
IIOKa3aTeNneM

12

Apudmerraeckuit KOpeHb n-
oi1 crenenu. MppanuonaibHsie
YpaBHEHHUS

15

[TokazaTenbpHast GyHKIIHS.
[ToxazaTenbHble YpaBHEHUS

10

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEeHuUs

18

Tpuronomerpuueckue
BBIPQKEHUS U yPAaBHEHHS

22

[MocnenoBaTens,HOCTH U
MIPOTPECCUM

10

HenpepoiBHbIE QyHKINH.
IIpounsBoaHas

20




[ToBTOpenwue, 0600MIEHNE,

cUCTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

136

10




11 KITACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanme pa3jieioB u (undposbie)
n/m | TeM NPOrpaMMbl Bcero Kontpoaensie | IpaxTuieckue oOpa3oBaTejibHbIE
padoThI padoThI pecypesr
1 Hccnenoanue GpyHKuuii 2 1
IIOMOLIBIO IIPOU3BOAHOMN
2 [TepBooOpa3Has u UHTErpa 12 1
I'paduxu
TPUTOHOMETPUUECKUX
3 (bYHKITHIA. 14 1
Tpuronomerpuueckue
HEPaBEHCTBA
HppanuonansHsle,
4 MoKa3aTeJIbHbIC U 24 1
norapudmmuyeckue
HEpaBEHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nienbie yncna 10 1
Cucrembl palluOHaNbHBIX,
7 UPPALMOHATBHBIX 1 i
MOKa3aTeJIbHBIX U
JOTapuPMHUECKUX ypaBHECHUN
8 3ara4yu ¢ napaMeTrpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, 16 )

cUCTeMaTU3alus 3HaHuH




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Anrebpa u Havyasia MaTeMatnueckoro ananuza. 10-11 kmaccel.: y4eb.m1s o0eoOpa3oBar.
opranu3zanuii : 6a3oBblii u yriyOnennsid yposens / 1. A. Anumos, FO.M. Komsrun, M.B.
Komsirmn, M.B. Tkauésa u ap. — M.: IIpocsemenue, 2023r.

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Anrebpa u Havanma MaremaTudeckoro anamm3a. 10-11 kmaccel.: y4e6.mis oOmeobpaszoBar.
opranu3anuii : 0a3oBblii U yriyOneHuslii yposens / UI..A. Amumon, HO.M. Komsarun, M.B.
Komnsrun, M.B. Tkauésa u ap. — M.: [Ipocsewenue, 2023r.

2. Anrebpa ¥ Hayaja MaTeMaTHYECKOro aHanu3a. Junaktuueckue marepuaibl K yueOHuky LI
A. AmumoBa u np. 10-11 kmacc: yue6. Ilocobue ans obuieo0pazoBaTeIbHBIX OPraHU3ALMIA:
0a30BbIi 1 yriryOoneHasiid ypoBau /M. U.11la6ynun u ap.-M.:IIpocsemenue, 2015 T.
3. Anrebpa W Havajga MaTeMaTHYECKOro aHaiu3a. Meroauueckue pekomeHpanuu. 11 kmacc:
nocobue it yuurtesneit oomeoOpa3zoBaTenbHbix opranuzanuil/H.E. ®Enopoaa,

M.B. TkauéBa.- M.: [Ipocsemienue, 2015r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. http://www.ed.gov.ru — Caiir MunuctepcTBa obpazoBanus PO;

2. http://www.obrnadzor.gov.ru/attestat/ - denepanpHas ciry»06a o Haa30py B cdepe
o0pa3oBaHus (rOCYJapCTBEHHAs UTOrOBasi aTTECTALUs IIKOJIBHUKOB);

3. http://www.profile-edu.ru- PekoMeHnanmuu u anamu3 pe3yabTaTOB YKCIIEPUMEHTA TI0
npomIbHOM MIKoje. Pa3paboTKu 3JIeKTUBHBIX KYPCOB /s MPO(UIBHOM MOATOTOBKH
yaammxcs. [TpuMeps! ya4eOHO-MEeTOANIECKIX KOMIUIEKTOB JIJIsl OpraHU3auy MpoQITEHON
MOJITOTOBKH yUaIllMXCsl B pAMKaX BapUaTUBHOTO KOMIIOHEHTA;

4. http://www.edu.ru- LlenTpanpHblii 00pa3oBaTeNbHbIN MOPTAJ, COACPKUT HOPMATUBHBIE
JOKyMEeHTbl MUHHCTEPCTBA, CTAaHAAPThI, MHPOPMALIHIO O TPOBEACHUE

IKCIIEPUMEHTA;

5. http://www.ege.edu.ru cepep nHhopMalnOHHON OAeP KU EAMHOTO TOCy1apCTBEHHOTO
9K3aMEHa,

6. http://www.internet-scool.ru- caiit UntepHet — mkosnsl uznarenscrsa [Ipocsenienue.
VYueOHbIi M1aH pa3zpaboTaH HAa OCHOBE (peiepaabHOTO 0a3MCHOTO YYeOHOTO TIIaHa

s 001eo0pa3oBaTeNibHbIX yupexxaeHuit PO u npeacrasiser obnacts 3HaHUN «MaTteMaTHKay.
Ha caiite mpeacrasnenst UHTepHET-ypOKHU 11O ayireOpe U Havajgam aHamn3a

Y T€OMETPUH, BKIIIOYAIOT MOArOTOBKY ciaun EI'D;

7. http://www.intellecctntre.ru — caiit uznatensctBa «Mutemekt - LieHTp» cogepxkut yueOHO-
TPEHUPOBOYHBIE MaTEpUabl JUIsl MoAroToBkH K EI'D mo Mmatemaruke,cCOOpPHUKH TECTOBBIX
3a/1aHUMN.



NMPOBEPAEMbIE TPEEOBAHUA K PE3YJ/IbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHON MPOrPAMMBI

10 KNTIACC

Kon
NMpoBEPsSIEMOT0
pe3yJbTarTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl CpeHero o0mero 00pa3zoBaHust

Uuncna 1 BEIYUCIICHUS

1.1

OHepI/IpOBaTB MOHATUAMU: PALUOHAJIBHOC U HeﬁCTBHTGHBHOG qucCiio,
OOBIKHOBEHHAS U AJCCATHUYHAsA I[p06b, IMPOUCHTLI

1.2

BreimonHsITh apI/I(i)MeTI/I‘ICCKI/Ie orepannun C palrOHaJIbHBIMHU n
Z[GﬁCTBHTGHBHI)IMPI qucjiIaMHu

1.3

Bomonuare  npuOnmkEHHbIE — BBIYMCICHMS,  WCHOJB3YsS  IpaBHiIa
OKpYIJIEHUS, IeJaTh IPUKUIKY U OLIEHKY pE3yJIbTaTa BEIUMCICHUN

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM II0KAa3aTeJIEM, CTaHIapTHAs
¢dopma 3anucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATYpalbHOW CTEICHU;
MCIIOJIb30BaTh MOAXOASILYI0 (OpPMY 3alUCU JIEUCTBUTENbHBIX YUCEI JUIs
pelIeHHs TPaKTUYECKUX 3a]a4 U IIPEJICTaBICHUS JaHHbBIX

1.5

OnepupoBaTh NOHATHSMH: CHHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO
yria; HCIOJIb30BaTh 3allUCh NPOM3BOJIBHOIO yria uepe3 oOpaTHbIe
TPUTOHOMETpUUYECKHE (PYyHKINU

VYpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBaTh NOHATUAMH: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO, 1IEJIOE,
PpalMOHAIIBHOE, UppaLMOHAIILHOE YpaBHEHHE, HEPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

Brmonnate mpeoOpa3oBaHus TPUTOHOMETPHUUYECKUX  BBIPAKEHUH |
pemaTh TPUrOHOMETPUUYECKHIE YPaBHEHUS

2.3

BrmonsaaTh npeoOpa3oBaHus HEIbIX, PATMOHATBHBIX M HPPAIIHOHAIBHBIX
BBIDA)KCHUM M pelarb OCHOBHBIE THIBI LENbIX, PAalHOHAIBHBIX U
MPPALMOHAIILHBIX YPABHECHUN U HEPABEHCTB

24

IIpuMeHATH ypaBHEHUS U HEPABEHCTBA Ul PELICHUS MAaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM JKU3HU

25

MonenupoBaTh pealibHble CUTyallMd Ha SI3bIKE anreOpbl, COCTaBIISThH
BBIPQXCHUS, YPAaBHEHHs, HEPABEHCTBA 10 YCJIOBUIO 3aJ]a4l, UCCIE0BATh
MOCTPOCHHBIE MOJEIHU C UCIIOJIb30BAHUEM amapara anreopbl

OyHKINY U TpaQuKu




OnepupoBaTh MOHATUAMHU: (PYHKLHUS, CHOCOOBI 3afaHusd (PYHKIIHUH,

3.1 0o0JacTh ompeneNieHuss W MHOXKECTBO 3HadeHUW (QyHKIMH, Tpaduk
(hyHKIMH, B3aUMHO 0OpaTHbIC (QYHKIIUN
32 OnepupoBarh MOHATUSAMH: YETHOCTH W HEUETHOCTh (YHKIMH, HYIU
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonw3oBathk rpaduky GyHKIMMA Ul pEIICHUS YPaBHEHUI
34 Crpouts W uyHTaTh TrpadUKd JUHEHHOW (YHKIMK, KBAJAPATUIHOU
' GbyHKIUY, cTeNIEHHOW (DYHKIIMU C IIeNbIM MOKa3aTeaeM
Hcnonb3oBath rpaduku GyHKIUN A7 WCCIENOBaHUS MPOIECCOB H
15 3aBUCHMOCTE TpU pEelIeHHH 3aJad W3 JAPYTUX Y4YEOHBIX MPEIMETOB U
' peaNlbHOM  JKU3HHU, BBIpaXaTh (GOpMylIaMd 3aBUCUMOCTH  MEXKAY
BEITUYMHAMU
4 Hauana matematuueckoro ananusa
41 OnepupoBaTh MOHITHSIMH: TOCIEAOBATEIBHOCTh, apupMeTHIeCKas U
' F€OMETPUYECKASI IPOIPECCUU
OnepupoBaTh NOHATUSAMH: OECKOHEYHO YOBIBalomass reoMeTpHuecKas
42 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIICH TE€OMETPUUYCCKOM
Mporpeccun
43 3agaBaTh MOCIEA0BATEIIPHOCTH PA3ITMYHBIMU CIIOCOOAMH
44 Hcnone30Bare CBOWCTBA IOCIEAOBATENIBHOCTEW M MPOrPECCUM  JUIs
' peleHust peasIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa 1 JIOTUKa
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, ONEpALMU HAJl MHOXECTBAMHU
Hcrnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONHCaHUs
5.2 peabHBIX MPOIIECCOB U SIBICHUH, TPH PEIICHUH 3a]1a4 U3 APYTHX YIeOHBIX
MIPEIMETOB
53 OnepupoBaTh  MOHATHUSIMHU:  OIpENEJICHHE, Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTBO
11 KNIACC
Kon .
IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMPOBEPSIEMOr0 .
0o0pa3oBaTeILHON MPOrpaMMbl CpeHero o01ero 00pa3oBaHusi
pe3yJbTarTa
1 Uucna v BBIYUCICHUS
OnepupoBaTh MOHATHUSMU: HATypajbHOE, IEJ0€ YHCIIO; HCIOJIb30BATh
1.1 MIPU3HAKYU JIEIMMOCTH LIEJIBIX YHCENl, PA3JIOKEHUE YHCIIA HA MPOCTHIE
MHOKHUTENH JIJIsl pelIeHUs 3a71a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM IIOKa3aTeIeM




1.3

OnepupoBaTh MOHATHIMH: JIOTapU(HM YUCIIa, IECATUIHBIC H HATYyPAIbHbIC
norapuMel

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpumensTh cCBOWCTBa cTemeHM Uil MpeoOpa3oBaHUs  BbIpAXKEHHUH,
OIIEpUPOBATh MOHATUSAMU: IOKA3aTEIBHOE YPABHEHHE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB

22

BoinonusaTe npeoOpa3oBaHUsl BBIPAKEHUH, COAEPKALIUX JOrapu@Msl;
OIEepUPOBATH MOHATHIMHU: JOrapu(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JIOTApU(MUYECKUX YPaBHEHUN 1 HEPABEHCTB

23

Haxonuts penieHus npocTelmux TPUroHOMETPUYECKUX HEPABEHCTB

24

OnepupoBarh NOHITUSAMU: CUCTEMA JTMHEHHBIX ypaBHEHUH U €€ pelIeHUE;
UCTOJBb30BaTh  CUCTEMY  JIMHEWHBIX  ypaBHEHHM Uil pelieHUus
MPAKTUYECKUX 3aa4

25

Haxomute  pemeHMss  OpOCTEMIIMX  CHCTEM M COBOKYIHOCTEH
palMOHAJIBHBIX YPABHEHUM U HEPABEHCTB

2.6

MOI[QHHpOBaTB PCATBHBIC CHUTyallUM Ha A3bIKC anre6p51, COCTaBJIATH
BBIpAXXCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI 110 YCJIOBHUIO 3aJa4H,
HCCIICA0BATH MOCTPOCHHBIC MOJCIIN C UCIIOJIb30OBAHUCM alllapara anre6p1)1

OYHKIIUN ¥ TpapuKu

3.1

OnepupoBaTh TMOHATHAMHU: TEpHOANYECKass (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKU 3KCTpeMyMa (QyHKIMH, HauOosbliee U
HauMEHblIee 3HauYeHUs (PYHKIMHM Ha IPOMEXKYTKE; MCIIOJIb30BaTh UX I
uccienoBanus GyHKINH, 3a1aHHOM rpadukomM

32

OnepupoBaTh NOHATUAMU: TPA(QUKU TOKA3ATEIBEHOU, TOrapUPMHUUECKON U
TPUTOHOMETPHUYECKNX (PYHKIHUI; M300pakaTh MX Ha KOOPJMHATHOU
IIJIOCKOCTH U UCIIOJIb30BATh JUUIS PELLICHHs YPAaBHEHUN U HEPABEHCTB

3.3

N3o0paxkaTh HA KOOPAWHATHOM TUIOCKOCTH TrpaduKu  JTHHEWHBIX
YpaBHEHUN M HCIOJIb30BATh WX JUJISl PELIEHUS CUCTEMBI JIMHEWHBIX
YpaBHEHHI

3.4

Hcnons3oBath rpaduku GyHKIUH UIsT UCCIETOBAHHS IMPOLIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YICOHBIX TUCIUTLUINH

Hauana MmatemMaTnyeckoro aHainsa

4.1

OnepupoBaTb TMOHSATHSMH: HENpepbiBHAs  (PYyHKIUS, MPOU3BOIHAS
(YHKIMK; WCMOJNB30BaTh TECOMETPUYECKH ¢ (PU3MUYECKUI  CMBICTT
IIPOU3BOJHOM JIJISl PEILICHHUs 3a7a4

4.2

Haxomute  mpow3BOAHBIE  DJEMEHTAPHBIX  (YHKUIWH,  BBIYHCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMH

43

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  MCCleOBaHUS  (yHKIMHM — Ha
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl HCCIEAOBAHUS K
MOCTPOEHHIO IPahKOB




Hcnons3oBaTh MMPOU3BOAHYIO JJIA HAXOXKACHUA HAUITYUIICTO PCHICHUSA B

44 MNPUKIIAAHBIX, B TOM YHUCJIC COLIMAJIbHO-3KOHOMUYCCKHUX, 3aaadax

45 OnepupoBaTh TOHATHUAMHU: MEpBOOOpa3Hass M UHTErpaj; MOHUMATh
' T€OMETPUUYECKUHN 1 (PU3NUECKHUI CMBICT HHTETpaja

46 Haxomute mepBooOpa3Hbie  dleMEHTApHBIX  (DYHKIMM, BBIYUCIATH
' uHTerpai o Gopmyne Herorona — JleitOnuia

47 Pemarsn IMMPUKIAAHBIC 3aJa4YU, B TOM YUCJIC COIUMAJIbHO-D3KOHOMUYCCKOTO U

(bI/I3I/I‘-IeCKOFO XapaxkTepa, CpCACTBAMH MATCMATUYCCKOI'O aHAJIN3a




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

10 KNACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA

Kon
1 Hucna 1 BBIYUCIICHUS
Pammonanbhple  umncina. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TMPOLIEHTHI,
OEeCKOHEeUHble  MepUoJUuUecKue  Ipodu.  Apudmernyeckue  omepauud  C
1.1 palnMoHaIbHBIMU YHCIIAMH, NPeoOpa3oBaHMs YHMCIOBBIX BblpakeHuil. [Ipumenenue
npoOell ¥ MPOLEHTOB Ul PeLIeHHUs MPHUKIAIHBIX 33]ad W3 pa3IM4YHbIX OTpacien
3HaHUH U pealbHOU KU3HU
JlelicTBUTENIbHBIE yuciaa.  PanuoHanbHble W HppalMOHAIbHBIC YHUCIIA.
1.2 ApubdmMeTndeckue oreparul ¢ JCHCTBUTENbHBIMH uuciamu. [IpubmmxEHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLIEHKA Pe3y/IbTaTa BbIUUCICHUM
Crenenp ¢ nenbiM mokasareneM. CrangapTHas (opma 3amMcu JAeHCTBUTEIBHOTO
1.3 | wuymcna. Mcnonp3oBanue moaxozsmeid (GopMbl 3amucu ACWCTBUTENBHBIX YHCENT IS
peLIeHNs TPAKTUYECKUX 3aJa4 U IPEICTaBICHNS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHH. JeHcTBHs ¢ apu(MeTHYeCKUMU
' KOPHSIMH HAaTypaJbHOU CTEIICHU
L5 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 TosxmecTBa U TOKIECTBEHHBIE TIPE0OpaA30BaHUS
29 [IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HPOPMYJIbI
3 VYpaBHeHMe, KOpeHb ypaBHEHHs. HepaBeHCTBO, peunieHMe HepaBeHCTBAa. Meron
HUHTEPBAJIOB
24 | Pemenue uenbix U ApoOHO-PALIMOHATIBHBIX YPAaBHEHUM U HEPABEHCTB
2.5 Pemenue nppanmoHaabHbIX YpaBHEHU U HEPABEHCTB
2.6 PemreHne TpUroHOMETpUYECKUX YPaBHEHUM
27 IIpumeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO0 MaTEMaTUUECKUX 3a1a4 U 3a7a4
' U3 pa3INyuHbIX 00JacTel HAyKH U pealbHOM JKU3HU
3 @OyHKIMU U rpaduKu
11 @ynkius, cnocoOsl 3ananus ¢yHkuuu. ['paduk Gynkuuu. B3aumuo oOGpartHbie

byHKIAN




19 OO6nacte ompeneneHus U MHOXKECTBO 3HadeHWi ¢yHKuuu. Hynmu dyHkiuu.
' [TpomexxyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIC (DYHKITMH
33 CrenenHast QyHKIIVS C HATYpaJbHBIM U LIEJIBIM TIOKa3aTesieM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHS 7-0¥ CTETICHU
14 TpuronomeTrpuyeckass OKpY>XHOCTb, ONPEJCICHNE TPUTOHOMETPUUECKUX (HYHKIUI
' YHUCIIOBOTO apryMEHTa
4 Hauana MmaremaTnyeckoro aHaamsa
41 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHus MocieAoBaTeabHOCTEH. MOHOTOHHBIE
' MOCJIE0BATEILHOCTH
ApudmeTrnueckass U TreoMeTpuueckas mporpeccud. beckoHeuHO yObIBaroas
4o | TEOMETpHYECKas IPOTPECCHs. Cymma OeckOHEYHO YOBIBaIOIIEH TeOMEeTPUUECKON
’ nporpeccuu. Gopmysia CIOKHBIX NPOLEHTOB. lcnosb3oBaHue mporpeccuu Juis
pElIeHUs pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoecTBa U JIOTUKA
MHOXeCTBO, omepanud Haj MHOXecTBamH. Jlumarpammer Oiinepa — Benna.
5.1 [IpuMeHeHrne TEOpEeTUKO-MHOXKECTBEHHOI'O amnmapara [Jisi ONUCAaHUs pealbHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 33724 U3 IPYTUX yUYeOHBIX MTPEAMETOB
5.2 Ornpenenenue, Teopema, CISACTBUE, T0KA3aTEIHCTBO
11 KJ1ACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHUS
1 Yucna 1 BBIYUCTICHUS
1.1 Harypanbnble u nensle uncina. [Ipu3Haku 1eIMMOCTH LIEIbIX YUCEe
1.2 Cremnens ¢ panmoHaJIbHBIM MTOKa3aTesneM. CBOICTBA CTENCHH
1.3 Jlorapudm yucna. JlecaTHaHbIC U HATYypaJIbHBIE JIOTapU(MbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeobpaszoBanue BhIpaXEHUH, COIEPIKAIINUX JTIOTapr(HMbI
29 [IpeoOpa3oBaHue BEIpaXKEHUM, COACPKAIIUX CTENCHH C PaIlliOHATHHBIM
' MoKa3aresieM
23 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA
6 Cucrembl JHHEHHBIX ypaBHEHMI. PellleHne NpUKIaAHBIX 3a7ad4 C HOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucteMbl ¥ COBOKYITHOCTH PAIlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX
' 3aJ1a4 U 3a]1a4 U3 pazIU4HbIX 00JacTel HayKu U peaibHON )KU3HU




3 OyHKIMU U rpaduku
Oynkuus. [lepuonnueckue gpynkuuu. [IpomexxyTkm MOHOTOHHOCTH (DYHKIIMH.
3.1 Maxkcumymbl 1 MUHMMYMBl (yHKIMM. HamOosbliee u HauMeHblllee 3Hau€HHE
(GYHKLINU Ha TPOMEXYTKE
32 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U IPapHUKH
33 [TokazaTenpHas u Jorapudmudeckas GyHKIMH, UX CBOMCTBA U TpaduKu
34 Hcnonp3oBanue rpadukoB GyHKIMN U1 pEIIeHUs] ypaBHEHUN U TIMHEHHBIX CUCTEM
HcnonpzoBanue rpadukoB  (QyHKIOMHA Ul UCCIENOBAaHUS  IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT MPU PELICHUH 3a/a4 U3 JPYIHX y4eOHbIX
MPEIMETOB U PEAIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHanmsa
4.1 HenpepsiBable QyHKIIMM. MeTo1 MHTEPBAJIOB AJIs pEIIEH!Us] HEPAaBEHCTB
42 [TpousBogHas pyHkuuu. 'eomerpudeckuii u Gpu3nUecKuil CMbIC IPOU3BOAHOMN
43 [TpousBoHbIe 31eMEeHTapHBIX (QyHKIMI. DOpMyIibl HAXOXKICHUS MPOU3BOJHON
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIUI
[Ipumenenne Mpou3BOJHOW K HCCIEI0BaHUIO (DYHKUMNH HAa MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxxeHre HauOobIIero 1 HAaMMEHbIIEro 3HaUYeHUs (PyHKIMU Ha
OTpe3Ke
[IpumeHeHne Npou3BOAHOM AJI HAXOKAEHHS HAWIyYILEro PELICHNs B IPUKIIAIHBIX
4.5 3amadax, JUIsl OINpEeNeNIeHUs] CKOPOCTH Ipolecca, 3aJaHHOro (GopMysol wim
rpaduxom
4.6 [TepBoobOpaznas. Tabnwuia nepBooOpa3HbIX
47 Wurerpan, ero reomerpruueckuii M GU3NUeCKuil CMbICI. BpunciaeHre nHTerpaia no

dopmyne Hetotona — JleliOHuma




MNEPEYEHbD (KOJU®UKATOP) TIPOBEPSAEMBIX TPEBOBAHUM

K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIET'O OBPA30BAHMSA U DJIEMEHTOB COJAEPKAHUA 110

MATEMATHKE

JUis mpoBeAeHHs €IMHOTO TIOCYAApCTBEHHOIO 3K3aMeHa Mo MareMartuke (namnee — EI'D mo

MaTeMaTHKE) HCIONB3YyeTCsl IMepeueHb (KoaupukaTtop) MpoBepsieMbIX TpeOOBaHWI K pe3ylbTaTam

OCBOCHUSI OCHOBHO# 00pa30BaTelbHOW MPOrpaMMbI CPEIHEro OO0mEero oOpa3oBaHUS M AJIEMEHTOB

COJICpKAHUSI.

IIposepsiembie Ha EI'D no MmaremMaTuke Tpe0OBaHUA K Pe3yJIbTATAM OCBOCHHMS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi

Kong
TIPOBEPSIEMOTO
TpeOoBaHuUs

IIpoBepsieMble TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS

Bnagenue mertonamu J10Ka3aTenbCTB, AJITOPUTMAMH pELICHUs 3a]ad; yMEHHE
(GbopMyIHpOBATh M ONEPHUPOBATH MOHATUAMU: ONpEICNCHHE, aKCHOMa, TeopeMa,
CIIEZICTBHE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIILHBIE ()OPMYITHPOBKH;
IIPUMEHSTh UX; YyMEeHUE QOopMyJIupoBaTh OOpPAaTHOE U IPOTUBOIOJIOKHOE
YTBEP)KJIEHUE, NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJ
MaTeMaTHYeCKONM WHIYKIMHM;, HPOBOAMUTH JIOKA3aTEJIbHbIE PACCYKICHUS MpU
pelIeHrr 3a7a4, OLEHUBATh JOTHYECKYI0 IMPAaBWIBHOCTb PACCYKIEHUHN; YMEHUE
ONEepUpPOBaTh TMOHATHUAMU: MHOXKECTBO, IOAMHOXECTBO, OIEpaluy  HaJ
MHOKECTBAMHU; YMEHHUE MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar A
OIMCaHMs PealbHbIX MPOLIECCOB U ABJICHUN M MPU PELICHUU 3a/a4, B TOM 4HCIE
U3 Jpyrux Yy4deOHbIX NPEAMETOB; YMEHHME OINEpPUpPOBATH MOHATHAMM: TIpag,
CBS3HBIA rpad, nepeBo, LMKI, Ipad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh MU
OIUCBIBATh Tpadbl Pa3InYHBIMU CIIOCOOAMU; UCIIOIB30BATh Ipadbl IPU PEILICHUH
3a1a4

YMeHnue onepupoBath MOHATUSAMU: HATypalbHOE YUCIIO, LIEN0E YUCIIO, CTENEHD C
LIEJIbIM [T0KA3aTeIeM, KOPEHb HAaTypaJbHOM CTENEHH, CTENEHb C palMOHAJIbHBIM
rokaszaTesieM, CTENeHb C ACWCTBUTENBHBIM IIOKa3aTeseM, Jorapupm Yucra,
CHHYC, KOCHHYC M TaHITE€HC IpPOM3BOJBHOIO 4YHCIA, OCTAaTOK IO MOIYIIO,
palMoOHAIbHOE YHUCIO, HUPPALMOHAIBHOE YHUCIIO, MHOYKECTBAa HAaTypajlbHbIX,
LeNIbIX, pAllMOHAIbHBIX, JACUCTBUTENbHBIX YHCEN; YMEHHME HCIIOJIb30BaTh




MPU3HAKK JCTUMOCTH, HAMMEHbBIIUK OOIIMIA JETUTENhb W HaWMEHbIee oOIee
KpaTHoe, alropuT™ EBKiMIa mpu pelieHuu 3ajad; 3HAKOMCTBO C Pa3IuYHBIMU
MO3UIIMOHHBIMU CHCTEMaMU CYHCIICHUS; YMEHHE BBITIOJNHATh BBIYHCICHHE
3HAYEHUH W TPeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSMU U Jorapudmamw,
npeoOpa3oBaHus JIPOOHO- PAIMOHATILHBIX BBIPAKCHHI;, yMEHHE OIEPUPOBATH
TTOHSTUSIMU: MOCJIEI0BATEIBLHOCTD, apudmeTnyecKas nporpeccus,
reoOMeTpHYecKasi Tporpeccusi, OEeCKOHeYHO YOBIBAIOIIas TEeOMETpPHUYECKast
IIporpeccusi; yMEeHue 3a/1aBaTh IOCIEI0BaTEIbHOCTH, B TOM UYHUCJE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE OTICPUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSDKCHHBIE KOMIUIEKCHBIC YHMCIIa, MOIYJIb M apTyMEHT KOMIUIEKCHOTO YHCIIa,
¢dbopMa 3anucu KOMIUIEKCHBIX 4HcCell (reoMeTpuuecKasi, TPUrOHOMeTpUUuecKas U
anreOpandeckas); yMeThb TNPOU3BOJUTH  apu(DMETHUYECKHUE JCHCTBUS  C
KOMIUIEKCHBIMU YHWCJIAMH; MPUBOAUTH MPUMEPHI HCIOIb30BAHUS KOMIUIEKCHBIX
YHCeJl; ONEepUpPOBATH MOHATUSIMHU: MaTpuua 2 X 2 u 3 X 3, omnpenenurelb
MaTpHUIIbI, TEOMETPUYECKHI CMBICIT OTIPEAETUTENS

YMeHue  omnepupoBaTh  MOHATHSIMHM:  palMOHaJbHbIE, HppalMOHAIbHbIE,
roKa3aTebHbIe, CTENICHHBIE, JIoTapu(pMHUUYECKIe, TPUTOHOMETPUYECKHE YPaBHEHUS
U HEpaBeHCTBA, MX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHAMH: TOXKIECTBO,
TOXKJECTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUN
U HEPaBEHCTB, PABHOCUJIBLHOCTh ypaBHEHWMH, HEPAaBEHCTB W CHUCTEM; YMEHHUE
peliaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMbBI C IOMOMIBIO PA3IIMYHBIX MPUEMOB;
pemiath ypaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C I[apamMeTpoM; MPUMEHSITh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI ISl PEIIEHUs MaTeMaTUYeCKUX 3a1ad U
3a/1a4 U3 pa3UYHbIX 00JaCTel HAyKU U pealbHON KU3HU

YMeHue  OomepupoBaTh  MOHSATHAMHU:  (QYHKIUS, YETHOCTh  (YHKIUH,
NEePUOANYHOCTh (DYHKIIUH, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTH (DYHKIIUH,
SKCTpeMyM (YHKLIMH, HauOoJsiblllee M HaUMEHblIee 3HAaueHus (QYHKIUM Ha
MIPOMEXYTKe, HempepbIBHAs (PyHKIMs, aCUMITOTHI rpaduka GyHKIMH, epBas U
BTOpasi NpPOM3BOAHAS (PYHKLUMH, TEOMETPUYECKMA U (U3UYECKH CMBICT
MIPOM3BOJIHOM, TepBOOOpa3Hast, ONpEICNCHHbI HWHTErpai; yMEHHEe HaXOJIUTh
acUMIITOTHl rpaduka (QyHKIUH, YMEHHE BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MPOM3BEACHUS, YaCTHOTO M KOMIO3MLIMU (YHKUUH, HAXOJUTh YpaBHEHUE
KacaTenpHOW K Tpaguky (QYHKIMH; YMEHHE HAXOAWUTh TPOU3BOIHBIC
JJIEMEHTAPHBIX  (YHKIMIA; yMEHHE  HCIOJIb30BaTh  MPOU3BOAHYIO  JIJIS
UCClleIoBaHUs (YHKUWH, HAaXOJUTh HAWOONbIINE W HAUMEHbIINE 3HAYCHUS
GbyHKIMH; CTPOUTH rpa)iKi MHOTOUYICHOB




C  HCIOJB30BAaHUMEM  ammapara MaTEMaTHYECKOrO0  aHalh3a; IPUMEHSTh
IIPOU3BOHYIO JUIs HAaXOXK/ICHUs HaWIy4dlIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE COIHUAIBHO-DKOHOMHYECKHX M (U3NIECKUX
3aadax; HaXOAWUTh IUIOMAAM M O0BEMBI (UTyp C MOMOIIBIO HHTETpaja;
NPUBOAUTH NPUMEPHl  MAaTEMaTUYECKOIO0  MOJEIMPOBAHHUA C  IIOMOIIBIO
muddepeHnranbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHAMU: Tpaduk ¢yHKIMHA, oOpaTHas QYHKIUA,
KOMIO3UIUS  (QYHKIMHA, JuHEWHas (QYHKOMs, KBaJapaTHuyHas (QYHKIIHS,
panoHanbHas (QyHKUUS, cTeneHHas (pyHKIUs, TPUTOHOMETpUUecKre (yHKIUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (DYHKIIMH, MOKa3aTelbHasl U JorapupmMudeckas
GyHKIIMU; yMEHHE CTpOUTh TpaduKd U3YyUYEHHBIX (DYHKIMNA, BBIIOIHATD
npeoOpa3oBanusi rpapuKoB (YHKLUH, HCIONB30BaTh TI'papUKU A H3yUEHUS
MIPOIIECCOB M 3aBUCUMOCTEH, NPH PELICHUHU 3ajjay U3 IPYTUX yUeOHbIX PEAMETOB
M 3aJa4 W3 pealbHOW JKWU3HH, BBIpAXaTh (QOpMyJIamMH 3aBUCUMOCTH MEXKIY
BEITMYMHAMU; HCIIOJIb30BaTh CBOHCTBA W Tpaduku (GyHKIUNA IS pEIICHUS
ypaBHEHMI, HEPABEHCTB U 334 C IMapaMeTpaMu; U300pakaTh HAa KOOPAWHATHOMN
IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIM U YaCTH, HA JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U YCIYT,
HAJIOTH, 33/1a4d U3 00JIaCTH yMNpaBiIeHUS JUYHBIMU MU CEMEHHBIMU (PMHAHCAMH);
COCTaBIISITh BBIPAXKEHHsI, YPABHEHHSI, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO
3a/la4yM, KCCJIEIOBaTh MOJYYEHHOE pEeIlIeHHE M OIEHUBATh IPaBIONOJ00HOCTD
PE3yNbTAaTOB; YMEHHE MOJICIHPOBATh peaibHble CUTYAIlMU Ha SI3bIKE MAaTEeMAaTHKH;
COCTaBISITh BBIPDAKEHHUS, YpaBHEHHs, HEPABEHCTBA W UX CHUCTEMBI TIO
YCIIOBHIO 3a/1a4u, HCCJIE10BATh MIOCTPOEHHBIE MOJAEIH C
MCIOJIb30BaHUEM armmapara anreOpbl, HHTEPIPETUPOBATH MMOTYYSHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSIMH: CpeqHee apudmMeTrhyeckoe, MeauaHa,
HauOoJblllee W HaWMEHbIlIee 3HAYeHMs, pa3Max, JUCIEpCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHHE U3BIEKaTh, HHTEPIPETUPOBATH
uH(popMalnio, TMpEACTaBICHHYI0 B TalJHWIaxXx, Ha auarpammax, rpadukax,
OTPAXXAIOIIYI0 CBOWCTBA pEAIbHBIX MPOIECCOB U SBJICHMIA; TMPECTABIATH
nH(pOpPMAIIMIO ¢ TOMOIIBI0 TAaOIUI] M JUarpaMM; UCCIIEOBATh CTAaTUCTHUECKUE
JaHHBIE, B TOM YHUCJIE€ C MPUMEHEHUEM TpaUuecKHX METOJOB U DIIEKTPOHHBIX
CPEJCTB; rpaduyecku HCCJIE0BATh COBMECTHBIE HaOJIOICHUST C
MIOMOLIBIO AUArpPaAMM PACCEUBAHUS U JIMHEWHON PErPECCUU




YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIM ONBIT M ClIy4ailHOe COOBITHE,
BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C
WCTOJB30BAHUEM TpaUUECKUX METOJIOB; NPUMEHSTH (OPMYJIBI CIOXKEHHS M
YMHOKEHUSI BEpOSATHOCTEH, (OpMysy TIOJHONH BEPOSTHOCTH, bopmyy
bepuynnu, komOuHaTOpHble  (DakThl U (OPMYJIBI, OLEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHE ONEepUpOBaTh MOHATHAMM: CilydaiiHas BEIMYUHA,

pacrpeneiieHue  BEpOSITHOCTEM, MaTeMaTHYECKOe 0’KHMJIaHHUE,
IUcHepcuss M CTaHIAPTHOE OTKJIOHEHUE CIy4yalHOW BEeIMYMHBL, (PYHKIHH
pacnpeneneHus u IUIOTHOCTH pPaBHOMEPHOTO, [IOKA3aTeIbHOIO U

HOPMAJIbHOTO pAaCHpPENENICHUN; yMEHHE MCIOIb30BaTh CBOWCTBA H3YUYEHHBIX
pacnpeneneHuii  uid  pelleHHs  3ajady; 3HAKOMCTBO C IOHATHUSIMU: 3aKOH
OOJIBIIKMX YHUCEN, METOJbl BHIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE TPUBOAUTH
MpUMEphl IPOSBICHUS 3aKOHA OOJIBIINX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATH NOHATHUAMU: COUETaHHUE, NIEPECTAHOBKA, YUCIIO
COYETaHU#, 4YMCIO TepecTaHoBOK; OuHOM HpIOTOHA; yMeHHE NPUMEHSTH
KOMOMHATOpHbIE (AaKThl M PaCCyXJE€HUSA s pelleHHs] 3ajad; OLIEHUBATb
BEPOSITHOCTH pEaJbHBIX COOBITHI; COCTaBISATh BEPOATHOCTHYIO MOJENIb H
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yJIbTaT

YMeHHe OmepupoBaTh MOHATHUAMU: TOYKA, IpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, J1y4, BEJIMYMHA YIJIA, IUIOCKUM yroJj, ABYTPAHHBIN yroJj, TPeXIPaHHBIU
Yrojl, CKpPEIIMBAIOIIMECS IPsIMbIE, MapaJUICIbHOCTh M NEPIECHINUKYJISIPHOCTh
OPSIMBIX M IUIOCKOCTEH, Yrojd MEXAYy IpPsSMBIMH, YIOJI MEXIy HpsIMOA U
IUIOCKOCTBIO, YIOJl MEXIY IJIOCKOCTSMH, PACCTOSHHE OT TOYKM JO IJIOCKOCTH,
paccTositHue MeEXAy MpPsAMBIMHU, PACCTOSHUE MEXKIAY IUIOCKOCTAMM; YMEHHUE
WCTIOJIB30BATh MIPU PEIICHUH 3a/1a4 U3YUYCHHBIE (DAKTHI M TEOPEMBI IJIAHUMETPUH;
YMEHHE OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIU C IOMOIIBI0 I€OMETPUYECKHUX IOHATUN U BEJIWYMH,
peuaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3aa4l
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YMeHue ornepupoBaTh TOHATHUAMH: IUIOMAAsL (GuUrypsl, o0bem (Qurypsi,
MHOTOTPaHHHK, MPaBUJIbHBI MHOTOTPDAHHUK, CEYEHHE MHOTOTpPaHHHKA, KYO,
napajuiefienunesa, npu3Ma, nupamuaa, (Gurypa W IOBEPXHOCTh BpAIICHHS,
MWIMHAP, KOHYyC, mmiap, cdepa, MIomans cgepsl, IUIOMAAb TTOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCa, IWIUHIpPA, O0beM Ky0a, TMPSIMOYTOJBHOTO
napasuieNnenumnena,




NUPAMUIbI, TPU3MBI, LWIMHIpA, KOHYCa, IIapa, pa3BepTKa IIOBEPXHOCTH,
CEUYEHHs KOHyCa M LWIMHJIpA, NapajulejbHblE OCH WJIM OCHOBAaHHIO, CEYECHHE
mapa, IJIOCKOCTh, Kacaromiascs chepsl, IHIUHApA, KOHYCa; YMEHHE CTPOWTH
CeUYeHHEe MHOIOIpaHHUKA, N300pakaTb MHOTOTPaHHUKH, (DUTYPBI U MIOBEPXHOCTH
BpAILICHUS, UX CEUEHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB; YMEHUE
MIPUMEHATH CBOMCTBA T€OMETPUYECKUX (DUTYDP, CAMOCTOSTENHHO (OPMYIUPOBATH
OTIpeIeNIeHUs] H3y4aeMbIX (PUTYp, BBIBUTATh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuueckux ¢uryp, O0OOCHOBBIBaTH WJIM ONpPOBEpPraTb HX; YMEHHE
IPOBOJUTh Kiaccu(pUKaUio (Uryp MO pa3lIWyHbBIM HPU3HAKAM, BBINOIHATh
HE00XO0/IUMBIE JONOIHUTEIbHbIE TOCTPOCHHS
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YMeHue onepupoBaTh MOHATHSAMM: JBH)KCHUE B MPOCTPAHCTBE, MapauleiIbHbIHI
IIEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, ITPE0Opa3oBaHNE
noaoOusi, Momo0HBIE (GUTYpBI; yMEHHWE pacro3HaBaTh paBHbIE W TOJI0OHBIC
¢Gurypel, B TOM 4YHCI€ B TNPUPOJE, HCKYCCTBE, apXHUTEKType; HCIIOJIb30BaTh
reOMETPUUECKHE OTHOUIEHMSI IIPU PELIEHMM 3a7ad; HAXOJIUThb IE€OMETPHUYECKUE
BEJIMYMHBI (J7IMHA, YroJj, IUIOIaab, oOBEM) NpU PEIICHHWU 3aJad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 peaNbHOM )KM3HU; YMEHUE BBIUUCIISTH T€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJl, IUIOMaab, 00bEeM, IUIOIMAAb OBEPXHOCTH), UCHOIb3YsI
u3ydyeHHble (OpMyJIbl M METOJbl, B TOM YHCJE: IUJIOMIAAb TOBEPXHOCTH
MUPaMU/Ibl, TPHU3MBI, KOHyCa, WWIMHApA, IUomans cdepbl; odbeM KyoOa,
MPSIMOYTOJIBHOTO TMapaljiesienuneaa, NUpaMuabl, NpuU3Mbl, HWIMHIpA, KOHYca,
11apa; yMeHHe HaX0UTh OTHOIIEHHE 00bEeMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CUCTEMAa KOOPAUHAT, BEKTOP,
KOOpJMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YUCJIO, Pa3loXKeHHe BEKTOpa Mo 0a3ucy, CKalIpHOE MPOU3BEICHHE,
BEKTOPHOE TPOU3BEJACHHUE, YTOd MEXAY BEKTOpPaMU; yMeHUue
WCIIO0JIH30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOA JUISI PEIICHHS
reoMeTPUUYECKUX 3a]a4 ¥ 3a]]a4 JPYTUX YU4eOHbIX MIPEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ Ui pEIIeHUs 3aJaud; [OHUMaHHUe
3HAYMMOCTH MAaTEMaTHKU B M3yYCHHH NPUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB
U SBJICHWM; yMEHHME pPAaclO3HAaBaTb IIPOSBICHUE 3aKOHOB MAaTEMaTUKH B
UCKYCCTBE, YMEHHME IPUBOAMUTH IIPUMEPBl MATEMaTU4YECKUX  OTKPBITUN
POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAyKH




IlepedyeHsb 3JIeMEHTOB cofepKaHus, MpoBepsieMbIx Ha EI'D nmo maTemaTnke

Kon [IpoBepsieMblil 3JIEMEHT COAEPIKAHUS
1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbnblie u nenbie uncna. [Ipu3Haku 1e1MMOCTH LENIbIX YHCel
1.2 Pannonanpupie yncna. OObIKHOBEHHbIE U AECSITUYHBIE APOOU, MPOLIEHTHI,
OCCKOHEYHBIC MTEPUONUECKUE TPOOH
1.3 Apudmerndeckuit KOpPEHb HaTypaJIbHOU CTEICHHU. [ericTBus ¢
apupMeTUIECKIUMHU KOPHIMHU HaTypaJbHOU CTETICHU
1.4 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palmoHaIbHBIM MokazareneM. CBoicTBa
CTETeHU
1.5 CuHyC, KOCUHYC U TAHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTAHT'E€HC
YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JleciTHIHBIC M HATYPAJBHBIE JIOTAPHUPMBI
1.7 JeiicTBuTenpHbIe YHCTa. ApH(QMETHYECKHE ONepanuy C JeHCTBUTEIFHBIMU YHCIAMU.
[TpuOnkeHHbIe BBIYMCIICHUS, NTpaBUiIa OKPYTJEHUs, NMPUKHUIKA U OLEHKa pe3yJsbTara
BBIYHMCIICHUI
1.8 [IpeoOpazoBaHue BHIPAKCHHIA
1.9 KommekcHsle uncna
2 YpaBHEHMs U HEPAaBEHCTBA
2.1 Lenbie 1 ApoOHO-pAIMOHANBHBIE YPaBHEHHS
2.2 UppannonanbHbie ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHHS
24 [TokazarenbHbIe 1 TOorapuHMUIECKUE YPaBHEHUS
2.5 [{ensie 1 1poOHO-palOHATBFHBIC HEPABCHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpUroHomMeTprU4EeCKUE HEPABEHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Marpuua cuctemsl JIMHEUHBIX ypaBHEHUN. Onpe1eTuTeNb MaTPHULIbI




3 OyHKIMA U TpadUuKu
3.1 Oyuknus, crnocoObl 3amanus QyHknuu. [paduxk dyskmun. BzauMmHO 0OpaTHBIE
¢ynkuuu. YetHsle 1 HeueTHbIe GyHKIMU. [leproauueckue GpyHKIMN
32 Ob6nacte ompeaeneHuss M MHOXecTBO 3HaueHMd ¢yHkuuu. Hymu ¢dynkuumn.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. [IpOMEX)yTKH MOHOTOHHOCTH (PYHKIMH. MaKkCHUMyMBbI
U MHHAUMYMBI GyHKIuH. HauOonpimee w HauMeHbIIee 3HAYCHHE (QYHKIMH Ha
MIPOMEKYTKE
33 Crenennas GyHKIHS C HATYpaJIBHBIM U 1IEJIBIM MOKa3aTenaeM. Ee cBoiicTBa u rpaduk.
CaoticTBa u rpaduK KOpHS N-Oi CTENeHU
3.4 Tpuronomerpuyeckue pyHKIMU, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHast u norapudmudeckas QyHKIMH, UX CBOWCTBA U rpaduKu
3.6 Touku pa3peiBa. AcUMITOTH TpadukoB GyHKIMI. CBolicTBa (YHKIUH, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aaHHUS ITOCIEA0BATEILHOCTEN
3.8 Apudmernueckas U reomerpuueckas mnporpeccuu. dopmyia CII0XKHBIX IPOLEHTOB
4 Hauana Mmarematnueckoro aHanusa
4.1 [TpousBoanas pynkuuu. [IpousBoaHbIe 3IeMEeHTapHBIX QYyHKIIUI
4.2 [IpumeHeHre NPOM3BOAHONM K HCCIEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxokneHue HamOONbIIero M HAaUMEHBLIETO 3HayeHUs (YyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Unterpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTucTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 I'eomerpust
7.1 Purypsl Ha IIIOCKOCTH




7.2

[IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLICHUS
7.5 Koopannatsl 1 BEKTOpBI




		2026-09-25T10:45:58+0300
	НОУ СОШ "РАЗВИТИЕ"




