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HOACHUMTEJBHASA 3AIINCKA

VY4ebnblii Kypc «Anredpa u Hadajia MaTEMATHIECKOTO aHAIM3ay SBIISICTCS OTHUM
U3 HamOoJiee 3HAYMMBIX B MPOTpaMMe CPEIHEr0 OO0IIero o0pa3oBaHUs, MOCKOJBKY, C
OJIHOM CTOpPOHBI, OH OOecreuyrBaeT MHCTPYMEHTaJbHYIO 0a3zy Juisi M3y4YeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MbILUIEHUE OOyYarouuxcsi Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOECHMS
UHPOpPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH U JAPYTUX IJUCHHUILIUH. B
paMKax JaHHOTO y4eOHOro Kypca oOydaroliecs: OBIaeBal0T YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOoTopas (OpMYJIUPYET CBOU JOCTHKEHHS B MaTEMaTUYECKON
dbopwme.

VY4eOnblil Kypc anreOpbl M HayaJl MaTEMaTHYECKOr0 aHaIN3a 3aKIaJgblBA€T OCHOBY
JUIA YCHEIIHOTO OBJAJCHUs 3aKOHaMH (PU3UKHU, XUMHH, OHOJOTHH, MOHUMaHUS
OCHOBHBIX TEHACHIMHA pa3BUTHUS SKOHOMHUKHA U OOILIECTBEHHOM >KMU3HH, IMO3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIOJIb30BaTh UX Uil AaJIbHEHIIero o0pa3oBaHus U B TIOBCEAHEBHOM KU3HU.
B 10 Xe Bpemsi oBnaseHHE aOCTPAKTHBIMU W JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMU
anreOppl 1 MaTEMaTUYECKOTO aHAM3a Pa3BUBAECT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKAa3bIBaTh YTBEPXKIEHUS C TOMOUIBI0O HHIYKIUUA U
paccykJath  JIEAyKTUBHO,  HUCIIOJIb30BaTh  00OOIIEHME W KOHKPETHU3AIHIO,
abCTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xome wusywyeHuss yueOHOro kypca «AnreOpa W Hayalga MaTEeMaTUYECKOTO
aHaJn3a» oO0ydyarolyecss IOJy4YaloT HOBBIM ONBIT pEHIeHHWs NPUKIATHBIX 3ajaad,
CaMOCTOSITEJIbHOTO T[MOCTPOEHUSI MATEMAaTHYECKUX MOJENIEN peajbHbIX CHUTYyallHid,
UHTEPNPETALUU TIOJYYEHHBIX PEIICHHUM, 3HAKOMSTCS C MPUMEpPaMHU MaTEMaTUYECKUX
3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIUMUCA MaTEMATUYECKUMU
OTKPBITUSIMA U KX aBTOPAMH.

VY4eOHblii Kypc o001aJaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHLUAIOM,
KOTOpBI  peajau3yeTcss Kak 4epe3 Yy4yeOHbId  MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAay4YHOIO MHPOBO33pEHHUSA, Tak U uepe3 cneuupuky ydeOHOH
NEeSATENbHOCTH,  TpeOyroleil  MPOJOJDKUTENBbHONM  KOHLIEHTpAUMW  BHUMAHUA,
CaMOCTOATEJIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA PE3YNIbTAT.

B ocHoBe Meroauku oOyudeHus anreOpe W HayajsaM MaTeMaTHUYecKOro aHaiu3a
JCXKUT JEATETbHOCTHBIA MPUHIUI O0yUEHHUS.

B crpykrype yueOHOro xypca «Ainredpa M Hayajga MaTEMaTHYECKOTIO aHAJIU3a»
BBIICJIEHBl  CIIEAYIOIIME  COAEpKATEIbHO-METOAMYECKHuE  JuHuM: «Yucna wu
BbIUMCIICHUS», «DyHKIMKU ©u Tpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHalin3ay, «MHOXKEeCTBa U JIOTHKay. Bce OCHOBHBIE COAEPKATENBHO-
METOJMYECKHE JIMHUM W3Yy4aloTCs Ha MPOTSKEHUU JBYX JIET OOy4deHUs Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHWsA, €CTECTBEHHO MAOMOJHSS APYr JIpyra U MHOCTEINEHHO



HACHIAsCh HOBBIMH TeMaMH U paszjenamu. JlaHHBIA y4eOHBIM Kypce SIBIsSETCS
UHTEIPAaTUBHBIM, TIOCKOJBKY O0ObenuHseT B cebe CcoJepiKaHhe HECKOIbKUX
MaTeMaTUYECKUX JUCIUIUIMH, TaKUX Kak aiareOpa, TPUTOHOMETPHUs, MAaTeMATUYECKUM
aHanu3, TEOpUs MHOXKECTB, MareMmaTudeckas Jioruka u apyrue. Ilo mepe Toro kak
oOydarorecs: OBIaJeBal0T BCE 0oJiee MHUPOKUM MATEMATHYECKUM ammapaTtoM, y HUX
MoClieIOBaTeNbHO  (OpMUpYETCSI M COBEpUICHCTBYETCS ~ yMEHHE  CTPOUTH
MaTeMaTUYECKYI0 MOJIEIb PeaIbHOW CUTyallud, IPUMEHATh 3HAHUS, MOJIyYEeHHbIE MPU
U3YYEHUH Y4eOHOro Kypca, JMJIsi PEIICHUS CaMOCTOATENIbHO ChOPMYJIUPOBAHHOM
MAaTeMaTHYE€CKOM 3aJ1aul, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenbHO-MeTOANYECKAsT JHUHUS «YKcia W BBIYMCIEHUS» 3aBEpLIAcT
dbopMHUpOBaHHE HABBHIKOB HCIOIB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpPOE OBLIO
HA4YyaTO Ha YPOBHE OCHOBHOIo oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOriero
oOpa3zoBaHusi 0cO00€ BHUMAaHUE yJIeisieTcs (OPMUPOBAHUIO HABBIKOB PallMOHATBHBIX
BBIYHCIICHNN, BKIIOYAIOIMINX B CeOsl MCIIONIB30BAHUE PA3TMYHBIX (DOpPM 3amucy Ymcia,
yMEHUE JieJlaTh TPUKHUAKY, BBITIOJHATH TPHOTMKEHHBIE BBIYHCICHUS, OIICHUBATH
YUCJIOBbIE BBIPAXKEHUS, paboTaTh € MaTeMAaTUYECKHMMH KOHCTaHTaMHU. 3HaKOMbIE
00yyYarommuMcsi MHOXKECTBa HATYpPaJIbHBIX, IEJBIX, PAITUOHAIBHBIX U JEUCTBUTEIBHBIX
YHUCEN JIOMOJHSIOTCS MHOXKECTBOM KOMILUIEKCHBIX yucen. B KaXXmomM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My CHEIUPUYECKUE 3a/1auyd U Olepaluu: ICJICHUE
HAIeJI0, OMEPUPOBAHME OCTATKAMU Ha MHOXECTBE IEJBIX YHCEN, OCOObIe CBOMCTBA
pallMOHANIBHBIX M HPpAlMOHAJBHBIX YHCEN, apu(pMETUUECKHE OTepaluu, a TaKxke
U3BJICUCHUE KOPHS HATypaJlbHOM CTEMEHHM Ha MHOXXECTBE KOMIUIEKCHBIX YHCEN.
bnarogapsi mociegoBaTeIbHOMY pPACUIMPEHUIO Kpyra HCIOJIB3YEMbIX YHCEN W
3HAKOMCTBY C BO3MOKHOCTAMHM WX NPUMEHEHHS [JIsl PELICHHs] Pa3JIMYHbIX 3ajad
dbopMupyeTCcsi TPEACTaBICHHE O €JAMHCTBE MAaTEMaTUKHM Kak Hayku M €€ pojid B
MOCTPOCHUU MOJIeJied pealbHOr0 MHpa, IIHUPOKO UCIOIB3YIOTCS 0000IIeHHE ¢
KOHKpETHU3aIusl.

JIunus «YpaBHEHHS] W HEPABEHCTBA» pPEAIU3yeTCd Ha TMPOTSIKEHHH BCETO
oOy4eHHs] Ha YPOBHE CPEIHEro OO0IIero 0O0pa3oBaHUsl, MOCKOJIbKY B KaXKJIOM pasjesie
[IporpaMmbl TIPEAYCMOTPEHO pEILICHHE COOTBETCTBYIOIIMX 3anad. B pesynbprare
oOyyaromuecss OBJAACBAIOT PA3IUYHBIMU METOJAAMU PEIICHUs paliOHAJIbHBIX,
UPpPAlMOHATBHBIX, TMOKA3aTENbHBIX, JOTAPUPMUYECKUX H TPUTOHOMETPUUECKHUX
YpaBHEHHI, HEpPABEHCTB M CHUCTEM, a TakKXKe 3aJad, COJepXkKalluxX MapaMeTphl.
[TonmyyeHHble yMEHHUS IIMPOKO HCIOJIB3YIOTCA TPU HCCIeNoBaHUU (GYHKUIUNA C
MOMOIIIBIO MPOU3BOJAHOM, MPH PEIICHUU MPUKIAIHBIX 3a7a4d W 3a7a4 Ha HAXOXCHUE
HAauOOJBIIMX W HAUMEHBINIUX 3HAYeHUU (QyHKuMU. JlaHHas cojaepsKaTesibHAas JTUHUS
BKJIFOYAET B ce0s Takke (POpMUpPOBAHUE YMEHHUU BBITIOIHATH Pacu€Thl 1O (opMmyJiam,
npeoOpa3oBaHus  PAlMOHAIBHBIX, HPPAIUOHAIBHBIX M  TPUTOHOMETPUUYECKUX
BBIPAKEHUM, a TaKKe BBIPAKECHUM, COJEpKalUX CTeneHu W jorapudmbl. braromaps



U3yYEHHI0 alreOpaMdyeckoro Marepuaja IPOUCXOIUT JalibHEWIIee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS 00y4aromuXcs, GOPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX pacCyKJI€HUW, pabOThl C CHUMBOJBHBIMU (hOpMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEH ¢ 3aBUCHUMOCTEH B BHJIE PABEHCTB U HEPaBEHCTB. Auredpa
npennaraet 3QpQeKTUBHBIC MHCTPYMEHTHI JJIS PEIICHUS MPAKTUIECKUX U €CTECTBEHHO-
HAy4HBIX 3a/1a4, HarJIsIJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKa HAYKH.

ConepxarenbHo-MeToauueckass JguHus  «DyHkuuM ©u rpaduku»  TECHO
NEePerieTaeTcsa ¢ IPYruMHU JIMHUSAMH YYEOHOr0 Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3y4YeHHs  marepuana. [3ydenume  cremeHHOM,
MOKA3aTeNbHOM, JIOrapu(PMUIECKON M TPUTOHOMETPUYECKUX (YHKIUN, UX CBOWCTB U
rpa@uKoB, HCHONb30BaHME (YHKIUN MO pEIIeHUs 3aJad M3 JAPYruX YydeOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3aHO KaK C MATEMATUYECKUM AHAIU30M, TAK U
C pelIeHHEeM YypaBHEHHMU M HepaBeHCTB. [Ipu 3ToM OoJblIOE BHUMaHUE YIENSETCS
(GbopMHUpPOBAHUIO yMEHUSI BBIpaXaTh (POpPMyJIaMH 3aBUCUMOCTH MEXAY Pa3IMIHBIMU
BEJIMYMHAMH, UCCJIEN0BATh MOJNyYeHHbIC (YHKIMU, CTPOUTH WX rpaduku. Marepuan
ATOM COEpPKATEIbHOW JIMHUY HALEJIEH HA PA3BUTHE YMEHHI U HABBIKOB, ITO3BOJISIOIINX
BBIPAJKAaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B Pa3au4HON (hopMe: aHAIUTUYECKOH,
rpaduyeckoil u cnoBecHOU. ETo n3ydeHnune crnocoOCTBYeT pa3BUTHIO aJTOPUTMUYECKOTO
MBIIIJIEHUS, CTOCOOHOCTH K 000OIIIEHUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTU.

ConepxarenpHas JmHUS «Hauyana MareMaTH4ecKOro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIHIMPUTh KPYr Kak MaTeMaTH4YeCKMX, TaK M MPUKIAJHBIX 3a71ad,
JOCTYITHBIX 00y4YaroIIUMCs, TaK KaK Y HUX MOSBIISAETCA BO3MOXXHOCTb CTPOUTH IpaduKu
CIIOXHBIX (DYHKITHH, OTIPEACIISATh NX HAaUOOJBIIINE U HAUMCHBIIINE 3HAYCHHSI, BEIYUCIISTH
wiomaau GUryp u o0bEMbI Tel, HAXOAUTh CKOPOCTH U YCKOpEHHs IpoueccoB. [laHHast
coJiepKaTesibHas JUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOCHUSI MATEMATUYECKUX
MOJEJNEN pEATbHBIX CUTyalWuld, I[IO3BOJSIET HAXOAWTh HAWIy4dllee pPEIIEHUE B
IPUKIAIHBIX, B TOM YHCJIE COLMAJIbHO-D)KOHOMHUYECKUX, 3a/1adax. 3JHAKOMCTBO C
OCHOBAaMH MAaTE€MaTHYECKOTO0 aHajlIh3a CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO,
(GOpMaNbHO-JIOTHYECKOTO M KPEaTUBHOTO MBINUICHUSA, (HOPMUPOBAHUIO yMEHUMN
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMaTUKHM B HAayKe, TEXHHKE M HMCKYCCTBE.
OOyuaromyecs y3HAIOT O BBIJAIOIIMUXCS PE3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKH KaK HAyKH, 1 00 UX aBTOpax.

ConepxarenpHO-MeToAMYECKast TUHUSA «MHOXKECTBA U JIOTMKa» BKIIIOYAET B CEOs
3JIEMEHTHI TEOPUH MHOKECTB U MAaT€MaTUYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
NPEACTABICHNS] TPOHU3BIBAIOT BECh KypC ILIKOJBHOM MAaTEMATHKA W MpPEajararor
HaumOoJiee YHHMBEPCAJIBbHBIN S3bIK, OOBEIMHAIONIMI BCE pa3/iesibl MaTeMaTUKU U €€
OPWIOKEHUH, OHHM CBA3BIBAIOT pa3Hble MaTEeMaTHYECKUME JUCLUUIUIMHBI U HUX
npuiokeHus: B eauHoe uenoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH OOydaroleMycCs
NOHUMATh  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOM  MAaTeMaTUKU H



UCIIOIb30BaTh €ro JJIsI BBIPQXKEHUS CBOMX MbICIeH. JIpyruM Ba)XHBIM MPHU3HAKOM
MaTeMaTUKH KaK HayKW CIeAyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOTOCTh 0OOCHOBAHUM
U CIICJIOBAaHHE OMNpPEACIIEHHBIM IMPABUJIaM TMOCTPOCHUS J10KA3aTeIbCTB. 3HAKOMCTBO C
AJIEMEHTAaMH  MaTEMaTHYE€CKOM JIOTUKM CHOCOOCTBYET Pa3BUTHUIO  JIOTUYECKOTO
MBIIIUICHUST OOyYaloImmXcs, IMO3BOJISIET MM CTPOUTh CBOM PACCYXKISCHHUS Ha OCHOBE
JIOTUYECKUX TPaBUI, GOPMUPYET HABBIKU KPUTHICCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa u Hauajga MaTeMaTHYECKOT0 aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHUYECKOr0 MOJICIIUPOBAHUS, KOTOPhIE NPU3BaHbI CIOCOOCTBOBATH
(hOpMHUPOBAHNIO HABHIKOB MOCTPOCHHS MOJENCH pealbHBIX CHUTYAIlUd, WCCICIOBAHUS
ATUX MOJICJICH ¢ TIOMOIIBIO aImapara ajareOpbl W MaTEeMaTHYECKOTO aHaju3a,
WHTEPIIPETAIUA TIOJYUYCHHBIX pPe3yJIbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIA M3
pa3/esioB MIporpaMMbl, IOCKOJBKY BE€Ch MaTepuall Y4yeOHOTO Kypca IIUPOKO
UCTIONIB3YETCSl ISl PEIICHUs TPUKIAAHBIX 3amad. [Ipy  pemeHnn peanbHBIX
MPAKTUYECKUX 3a7a9 O0yJaroIIrecs: pa3BUBAIOT HAOIIOAATEIIBHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIONB30BATh AHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBATh TpodiieMy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAIHBIX 3a7a4 OPraHU3YyeTCsl B MPOIECCE M3YUECHHUS BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 Hauajga MaTeMaTUYECKOTO aHAIN3ay.

Ha m3yuenue ydebHOro xypca «Anredpa M Hayajga MaTeMaTHYCCKOTO aHAIH3a»
otBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henenmto), B 11 kimacce — 136
yacoB (4 Jaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

10 KITACC

Yucia 1 BBIYMCJICHUSA

Panmonanpupie uuciaa. OOBIKHOBEHHbIE U JIECSITHYHBIE JApPOOH, MPOIICHTHI,
OeckoHeuHbIe epuoanueckue apodu. [lpumenenne apodel v MPOLEHTOB ISl PEIICHUS
NPUKJIAIHBIX 33J1a4 U3 PA3JIMYHbIX OTPACIICd 3HAHUW U PEaJIbHOU KU3HHU.

JlelicTBUTENBHBIE  4YMCla. PanWoHanbHBIE W UPPALMOHAIBHBIE  YHCIIA.
ApubdmMernueckre onepanuu ¢ AeMCTBUTEIbHBIMU YucIaMu. MOAyIb eHCTBUTEILHOTO
yucia u ero cBoiicTa. [IpubnmkEHHbIC BEIYUCICHNUS, TIPABUIIA OKPYTJICHUS, MPUKUIKA
Y OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenens ¢ nenbiM nokazarenemM. bunom Herotona. Mcnonbs3oBanne moaxoasiien
dbopMBI 3amuMCH JACUCTBUTENBHBIX YHCEN [JIl PEIICHHWs] TPAKTUYSCKUX 3a1ad |
IIPECTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C pauuMoOHaJIbHBIM MOKa3aTeNeM © €€  CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm dumcma. CpoiictBa norapudma. J[lecaTnuHbie u  HaTypaJbHbIE
Jorapu(mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXKIAECTBEHHBIE MPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb ypaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHMST U YpaBHEHMA-CIeACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METO/Bl PEUICHUS] IENbIX U JPOOHO-pAIMOHAIBHBIX YpPAaBHEHUU U
HEpABEHCTB. MHOTOWIEHbBl OT OJIHOM TMepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTtarkoM. Teopema bedy. MHorowiensl ¢ nenbiMu KodduiimeHTamu.
Teopema Buera.

[IpeobpazoBanus YMCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTEIIEHU U KOPHHU.

Uppauuonansubie ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS HPPALMOHAIBHBIX
YPAaBHEHHUM.

ITokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJBl PELICHHS IOKAa3aTeJIbHBIX
YPaBHEHUN.

[IpeoOpazoBaHue BbIpaXXEHUI, COAEPKALIUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIC METOMBI PEHICHUS JOTaPUPMUIECKUAX
YPAaBHEHHUM.

OcHOBHBIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIPAKECHUU. PellieHne TpPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucrteM JMHENMHBIX YypaBHEHHMM. MarTpuna CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OmnpenenuTens MaTpulbl 2X2, ero reOMEeTpUYECKU CMBICI U CBOMCTBA,
BBIUMCIICHUE €ro 3HA4yeHMs, NPUMEHEHUE ONpeAeNuTeNs] ISl PEIICHHUS CHUCTEMBbI
JVMHEVHBIX ypaBHEHUU. PenieHne npukIaaHbeIX 3a/1ad ¢ NOMOIIBIO CUCTEMBI JTUHEUHBIX
ypaBHeHuU. HcciaemoBaHne MOCTPOCHHOM MOJEIW € TOMOINBIO  MaTpull U
OIPEICITUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJCIEN peaJbHOM CUTyalud C MOMOILIBIO
ypaBHEHUN U HepaBeHCTB. [IpumMeHeHue ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 ¥ 33/1a4 U3 Pa3INYHBIX 00JIacTell HAYKU U PEeaTbHOU KU3HU.

DOyHKUUM U Tpaduku

OyHKIMA, CrnocoOsl 3amaHus  (QyHKuuH. B3aumHO o0OparHble  (QYHKIMH.
Komnozumms @yukuuii. I'papuk pynkumnu. dneMeHTapHble TpeoOpa3zoBanus rpadukoB
(GyHKUIUH.

Ob6nacTh ompenencHUs] M MHOXKECTBO 3HaueHU QyHkuuu. Hymu dynkuum.
[IpomexxyTku 3HakomocTossHCTBA. UETHble M Heu€THble (yHkuuu. lleproguyeckue
¢ynkuuu. [IpomMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCHMMyMbl ¥ MHUHHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GYHKIIUU HA TTPOMEKYTKE.

Jluneitnasi, KBajgpaTHU4Hass W JAPOOHO-TWHEHHas (QYHKIMU. DJIEeMEHTapHOE
UCCIIEJJOBAaHHE U IOCTPOCHUE UX I'PpaUKOB.

Crenennas ¢yHKUUS C HaTypaldbHBIM M II€JIbIM TOKa3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTENEHH KaK (PYyHKIUU OOpAaTHON CTENEHU C
HaTypaJIbHBIM MOKA3aTENEM.

[lokazarenpHast u Jorapudmuueckas QYHKIHH, HX CBOWCTBA U TIpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHrs YpaBHEHUH.

TpuroHomerpruyeckasi OKpyKHOCTb, OIIPEIeICHNE TPUTOHOMETPUUECKUX (PYHKITUI
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHMOCTH B peajbHBIX IMpoleccax W siBIeHusx. I'paduxu
pEAbHBIX 3aBUCUMOCTEMN.

Hauvana MmaTeMaTH4ecKOro aHajamn3a

[locnenoBarenbHOCTH, CIMOCOOBI  3afaHWsl  MoOcieAoBaTelbHOCTEH. Meton
MaTEeMaTUYeCKOM WHAYKIUU. MOHOTOHHBIE U OIrpaHUYEHHBIE MOCIEAOBATEILHOCTH.
Hcroprst BOSHUKHOBEHHS] MAaTEMAaTUYECKOT0 aHAIM3a KaK aHaIn3a OECKOHEYHO MaJlbIX.

Apudmernueckas M TeoOMeTpUUYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OeCKOHEYHO YOBIBaroled TIeoOMEeTpUYeCKOn
IIpOrpeccur. JIMHEHHBIM U JKCIIOHEHUHAIbHBIM pocT. Yucno e. dopmysia CIOXKHBIX
IpOLEHTOB. Mcronp30BaHne NMPOTPECCUN Ul PELICHUS PEANbHBIX 3aa4 IPUKIIAIHOIO
Xapaxrepa.

HemnpepsiBable GyHKIMM U UX CBOWCTBA. TOYKM pa3pbiBa. ACUMITOTHI TpaduKoB
¢bynkuuid. CBoiicTBa (DYHKIIMII HEMpEphIBHBIX Ha OTpe3ke. MeToa HHTEepBAJIOB IS



perieHusi HepaBeHCTB. [IpuMeHeHne CBOWCTB HENMPEPBHIBHBIX (PYHKIUN N7l pelieHus
3a7ad4.

IlepBasgs u BTOpas mpousBojaHble (QyHKUMU. OmnpeneneHue, reoMETPUYECKUd U
(pU3HUECKUIl CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUU.

[IpousBoanbie 3nemMeHTapHBIX (GyHKIMNA. [IpousBogHAas CyMMbl, TPOU3BEIACHUS,
YaCTHOTO Y KOMITO3UITUHU (QYHKIIUH.

MHokecTBa M JIOTUKA

MHOXkecTBO, oOmepaluu HaJa MHOXECTBAMM M HUX CBOWCTBA. JlmarpaMmsl
Oitnepa—Benna. [IpuMmeHeHrne TEOPETUKO-MHOKECTBEHHOTO armapara i OMUCaHUS
peaNbHBIX TIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYEeCKOro OOBEKTa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIEC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUA

Harypanbhubie u ueneie yncna. [I[pumeHeHne Npu3HAKOB JEIMMOCTH LIEJIBIX YHUCEN,
HamOopINi oOmuit Aemurtens (manee — HOJl) u HanMmensIiee ob1iee kpatHoe (Hanee —
HOK), ocrarkoB mo moaymnto, anroputMa EBkiamaa mng pemieHus 3aaad B LEJbIX
yuciax.

Kommekcupie uncia. Anrebpanueckas U TpUTOHOMETpHUUecKas (OpPMbI 3alucu
KOMILUIEKCHOTO 4uclia. ApupMeThuueckue oOrepauud C KOMIUIEKCHBIMUA YHCIIAMH.
N300pakeHre KOMIUIEKCHBIX YUCEI Ha KOOPJAMHATHOU TuiockocTu. @opmyna Myaspa.
Kopnu n-oii creneHn U3 KOMILIEKCHOTO 4ucia. l[puMeHeHrne KOMIUIEKCHBIX YHUCEN IS
penieHus: GU3NYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHECHHN M HEPABEHCTB. PaBHOCHWIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUU c IIOMOII[BIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS CHUCTEM W COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMHU.

[IpumeHeHue ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JacTed HayKW M peajbHOM >KU3HHU, UHTEpIpETalUs
IIOJIy4YE€HHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padpux kommoszunuu ¢Gynkumii. ['eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPJIMHATHOW TIOCKOCTH.



Tpuronomerpuyeckue QPyHKIUU, KX CBOMCTBA U TPaPUKH.

['padprueckue MeToabl pelieHus: ypaBHEHU U HepaBeHCTB. [ 'paduyueckre MeTo bl
peneHns 3a1ad ¢ napameTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMH IS UCCIAEJOBAHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TPH PEIICHHH 3aJad M3 JAPYIuX Yy4eOHBIX
PEAMETOB U PEATbHOMN KU3HMU.

Havana MmaTeMaTH4eCcKOro aHajam3a

[IpumMeHeHrne NpPOU3BOJHOM K HUCCIENOBAHMIO (DYHKIIMA Ha MOHOTOHHOCTh M
sKkcTpeMyMbl. HaxoxkneHre HaumOOJbIIEr0 W HAaWMEHbBIIETO 3HAYEHUN HENpEepbIBHOM
GbyHKIIUM Ha OTPE3KE.

[IpumeHeHne NPOU3BOAHOM [JI1 HAXOXKJICHHMS HAWIYYLIEro pEIICHUS B
NPUKIIAIHBIX 3aJa4ax, s ONPEAEICHUsI CKOPOCTU U YCKOPEHHUs Mpouecca, 3aJaHHOIO
(dopmMynoi unu rpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpasHbiX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHUs TepBOOOPA3HBIX.

HNuTerpan. I'eomeTprueckuid CMBICH HWHTETpasia. BbIUKMCIEHHE ONMPENeIEHHOTO
uHTerpaia no popmyne Hetotona-Jleitouua.

[Ipumenenne uHTErpana A HaXO0XKJICHUS TUIOMIAeH MIIOCKUX (GUryp m o0bEMOB
r€OMETPUYECKUX TEII.

[Ipumepsr  pemenuid  nuddepeHIHaNIbHBIX  ypaBHeHHH. MaremaTudeckoe
MOJIETMPOBAHUE PEATBHBIX MPOLIECCOB € MOMOIIBIO AU(PdEepeHIIUATBHBIX YPABHEHHM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHET'O OBIIETO
OBPA3OBAHUSA

JIMUHOCTHBLIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WUIMUA OOYYaromEerocs Kak aKTHBHOTO M
OTBETCTBEHHOTO WJIEHA POCCHUHCKOTrO OOIIeCcTBa, MPEICTAaBICHUE O MATEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYP TPAXKIAAHCKOTO
oO1recTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHUE B3aUMOJICCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C MX (PYHKIUSIMU U Ha3HAUCHUEM,;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUMCKON TPaXXKTAHCKONW HWICHTUYHOCTH, YBAXKEHUS K
IPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTEMaTHKH, LEHHOCTHOE OTHOIIECHHE K
JTOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB M POCCUKWCKOM MATEMAaTUYECKOW IIKOJIBI,
HCIIOJIb30BAHUE ITUX JOCTHKEHUI B IPyTUX HayKaX, TEXHOJIOTHUSX, c(hepax IKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCUHCKOrO0 Hapoja, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ASTHYECKOTO TIOBEJEHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUNW HAYKU U JEATENbHOCTbIO Y4YEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOMIMUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUYass JCTETUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELICHUN, PACCyXICHUW, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHMUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTEeMaTHYECKHWE 3HAHMS B HHTEpecax
310pOoBOro M 0Oe3omacHOro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXHM 3aHATUA W OTIbIXA,
perynsipHas pu3ndeckass akTUBHOCTD), PU3NUECKOE COBEPIIICHCTBOBAHNE TIPU 3aHATHSIX
CIIOPTUBHO-03/I0POBUTENBHOMN AESATEIbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH TPYAOJII00US, HHTEPEC K PazIuYyHbIM
chepam mpodeCCUOHANIBLHONW ACSATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOW u €
NPWIOKEHUSIMUA, YMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oynymel mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIE TUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCcKoMy OOpa30BaHMIO W CaMOOOpPA30BaHUIO HA MPOTSKEHUU BCEH >KHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM NMPAKTUUYECKUX 3aJlad MaTeMaTUYECKOM
HaIPaBJIEHHOCTH;



7) 3K0JI0OrH4eCKOro BOCIIUTAHUS

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKOU KYJIbTYPhl, IOHUMAaHUE BIUSHUS COI[UATIBLHO-
SKOHOMMYECKUX TMPOIECCOB HAa COCTOSIHUE NPUPOJHOM U COIMAIBHON Cpefbl,
OCO3HaHHE TIJI00AJLHOIO XapakTepa »JKOJOTMYECKUX IpoOjieM, OpHEeHTAaIlus Ha
IIPUMEHECHUE MaTeMaTHYCCKUX 3HAHWUM JJIsA penieHus 3ajad B 00JacTH OKpYKaroIleH
cpedbl, IUIAHUPOBAHHWE TIOCTYNKOB UM OILIGHKA WX BO3MOXKHBIX TOCJIEACTBUN IS
OKpYXKaroUen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MaTeMAaTHYECKOW HAayKH Kak
chepbl UeTOBEUECKOMN NIeATeIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsI Pa3BUTHUS
[MBWIN3ALIUM, OBJIQJICHUE S3bIKOM MaTEMaTUKH U MATEMAaTHYECKOM KYyJbTYpOl Kak
CPEACTBOM  IO3HAHUS  MHUpaA, TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYID U
HCCIIEIOBATEIbCKYIO ICSTEIbHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUS

Ba3oBble Jiornueckue AeicTBHA:

BBISIBIISITh W XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHYECKUX
O0OBEKTOB, MOHATUH, OTHOLICHUN MEXJy MOHATUIMH, (POPMYIHPOBATH ONPEACICHUS
NOHATUN, YCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS IS
00001IEeHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIMPOBATh U IPEOOPA30BBIBAThH CYXACHUS: YTBEPAUTEIbHbBIE
U OTpULIATENbHbIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITh MAaT€MATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MHPOTUBOPEUHS B
(dakTax, HaHHBIX, HAOMIOJEHUSX U YTBEPKACHUAX, TMpeAjaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JeNaTh BBIBOABI C HCIOJIB30BAHMEM 3AaKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIBHO JIOKA3aTeJIbCTBA MAaTEeMaTHYECKUX YTBEPKIACHUI
(mpsiMBblE X OT IPOTHUBHOIO), BBICTPAUBAaTh APIYMEHTALMIO, IPUBOJUTH MHPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

BBIOMpATh CcrOcOo0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BBIOMpaTh HanboJiee MOAXOIAUIMN ¢ YYETOM CaMOCTOSITEIbHO BBIIEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIIOJIB30BaTh BONPOCHI KAaK HCCIENOBATEIbCKUN WHCTPYMEHT II03HAHMS,
(GbopMyaMpoBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOpPEUYHE, MPOOJIEMY, YCTaHABIUBATh



UCKOMO€ U JaHHOe, (OpMHUpOBATh THUIOTE3Yy, APryMEHTHPOBATh CBOKO IIO3MIIMIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, MCCIEAOBAHHE I10
YCTAaHOBJICHHIO OCOOEHHOCTEl MaTeMaTHYEeCKOro OObEKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMH, TPOIECCAMU;

CaMOCTOATENbHO (OpMYyIHpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjbTaTam
NPOBENEHHOIO HAOJIOJIEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB M O000IICHU;

OPOrHO3UPOBATh BO3MOXKHOE pa3BUTUE IpoLecca, a TakKKe BbIABUIATh
NPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  JeDUIIUTH MH(OpPMALMKM, JAHHBIX, HEOOXOJMMBIX [IJII OTBETa Ha
BOIIPOC U JJIA PELICHUS 3aa4H;

BEIOWpaTh WHGOPMAIMI0 W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAIM3WPOBATH,
CUCTEMATU3UPOBATh W WHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (hopm
Ipe/ICTaBIICHNUS;

CTPYKTYpPUpPOBAaTh HMH(POpPMALIMIO, TPEACTaBIATh €€ B pPa3IUYHBIX (QopMax,
WLTIOCTPUPOBATH TpapUUECKH;

OIICHUBATh HAJAEKHOCTh MH(POPMAIMH MO CAMOCTOSTENHHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCcaJIbHbIE YUeOHbIEe AelCTBHS

OO0uenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBUM C YCJIOBHUSIMH M
HEeJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PEIlIeHUs 3aJaud, KOMMEHTUPOBATh
NOJIyYeHHBINA PEe3yNbTarT;

B XOA€ OOCYXKIEHUs 3aJaBaTh BOMNPOCHI IO CYUIECTBY OOCYXKIAaE€MOUW TEMBI,
npo0JIeMBbl, pemaeMon 3a/lady, BHICKA3bIBaTh WJICH, HAIICIICHHBIC HA TOWCK pEIICHUS,
CONOCTAaBJSATh CBOM CYXKJEHHS C CYXJICHHSIMU JPYTMX YYaCTHUKOB JIMAJIOra,
oOHapyXMBaTh pa3IMuMe U CXOJICTBO MO3UIIUI, B KOPPEKTHON dopme (PopMyIUpoBaTh
pa3HOIIIacHsl, CBOU BO3PAXKEHUS;

OPEICTaBIATh pEe3yJibTaThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, HWCCIEAOBAHMS,
POEKTa, CaMOCTOSITEIbHO BbIOWpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aja4
Ipe3eHTaIllMd U 0OCOOEHHOCTEH ay TUTOPUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

COCTaBJIATh IJIaH, QJITOPUTM pEIICHUs 3a7aud, BBIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOUINXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOLMOHAIBLHBII HHTEJICKT:

BJa/IeTh HABBIKAMM IO3HABATEJIBHON pEQIEKCUM KAaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA M MBICIHUTENbHBIX IPOLIECCOB, MX PE3YyJbTATOB, BIAAETh CHOcOOaMu
CaMONPOBEPKH, CAMOKOHTPOJIA Ipollecca M pe3yJibTaTa PEHIeHUs MaTeMaTUYeCKON
3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPM DPEIICHWM 3a]a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHUE pPE3yJIbTaTa LEIH M YCIOBHUSM, OOBSICHATH MPUUYHHBI
JOCTHKEHMSI WM HEIOCTHXKEHUS PpPe3yJbTaToB JESTebHOCTH, HAXOAMTh OIIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMaTh M HCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOM W WHAMBUAYAJIbHON
paboThl IIpU pelIeHUH Y4YeOHBIX 3a]a4, MPUHUMATH IEJIb COBMECTHON AESITEIbHOCTH,
IUIAaHUPOBATh OpPraHM3al[Ml0 COBMECTHOM paboThl, pacmpeneisTb BHIbI padoT,
JIOTOBapUBaThCs, OOCYXKIaThb IPOLECC M pe3ynbTraT paldoThl, 0000IIAaTh MHEHUS
HECKOJBbKUX JIFOACH;

y4acTBOBaThb B TIPYIIOBBIX (QopMax paboTel (0OCykIeHUs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» M HHBIE), BBIIOJIHATH CBOK YacTb PadOThI U KOOPIAWHHUPOBATH
CBOM JEHCTBHA C APYIMMH WICHAMH KOMAaH]Ibl, OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B
001U TPOIYKT O KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydyenuss B 10 kjacce oOyyaromuidcs TOJYYHUT CIETYIOLIUE
IpeAMETHBIE PE3yJbTaThl MO OTACIBHBIM T€MaM padoueil mporpaMMbl yueOHOTO Kypca
«Anre0Opa u Hayajga MaTEMAaTHYECKOIO aHAJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OMEPUPOBATH TMOHATUSMU: PAIMOHAILHOE YHCIO, OCECKOHEYHAas
nepuoaudecKkas 1po0b, MPOLEHTHI, UPPAIMOHAIIBHOE YK CIIO, MHOKECTBA PallMOHATBHBIX
U JICUCTBUTENIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSITh JpOoOU U MPOUEHTHI JUIsl PEUICHUs MPUKIAIHBIX 33a/1ad U3 Pa3IMuHbIX
OTpacier 3HaHUU U PEaJbHOU JKU3HU;

OPUMEHSTh NPUOMMKEHHBIE BBIYMCICHUSI, TPaBWIA OKPYIJICHUS, MNPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJIHO ONEPUPOBATH MOHSATHUEM: CTEIECHb C LIEJIBIM MMOKa3aTelieM, UCIOJIb30BaTh
NOAXOSAIIYI0 (OpMYy 3alUCH JEHCTBUTEIHHBIX YHUCEN ISl PEIICHHs] MPaKTUYECKUX
3a71a4 ¥ IIPEJCTABJICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH TOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTETIEHU;

CBOOOJ/IHO OTNEPUPOBATH MOHIATHEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTEIEM;



CcBOOOZHO OmepupoBaTh MOHATHSMM: Jorapudm uucia, JECATHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMH: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh TOHATUAMM: APKCHUHYC, APKKOCHHYC M AapKTAaHIE€HC YKCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh  pPa3IMYHblE METOAbl pEHICHHS pPALUOHAIBHBIX M JPOOHO-
pPalMOHAIBHBIX YPABHEHUH, IPUMEHATh METO/I HHTEPBAJIOB /IS PEIICHNS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM MepeMEeHHO,
MHOTOWIEH C LEJbIMU KO3(DPUIMEHTaMU, KOPHU MHOTOWIECHA, NMPUMEHATH JEJICHUE
MHOI'OYJIEHa HA MHOT'OWIEH C OCTATKOM, TeopeMy be3dy u teopeMy Buera s pemenns
3aj1ad;

CcBOOOJIHO ONEpUPOBATh NMOHATHUAMU: CUCTEMA JIMHEHHBIX YpaBHEHM, mMaTpuua,
ONPENEIIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKAN CMBICI, UCIIOJIB30BATh CBOMCTBA
ONpEeNeNUTeN 2 X 2 I BBIYMCICHHS €r0 3HAYEHMS, NPUMEHATH ONPEACITUTENN IS
pELIEHNsT CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJCIHMPOBATH PEAIBbHBIE CHUTYallMU C
IIOMOILBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMH, MCCIEIOBaTh ITOCTPOEHHBIE MOJEIU C
NIOMOIIIBIO MATPHUIL U ONIPEETUTENEH, UHTEPIIPETUPOBATD MTOIYUYECHHBIA PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJis1 TpeoOpa30BaHUs BbIPAKEHUII;

BBIMIOJHATH MPEOOPAa30BAHMUS YHCIOBBIX BBIPAKECHUN, COJEPKAIIMX CTEMEHU C
palMOHAIIbHBIM [1I0KAa3aTelIeM;

UCIOJb30BaTh CBOMCTBA JIOrapu@MoB A mnpeoOpa3oBaHUs JOTrapUPMHUUECKUX
BBIPAKCHUU;

CBOOOJHO OIEpUPOBATh NOHATHUSAMU: HPPALMOHAIBHBIE, TIOKA3aTelbHbIE U
aorapuMUUYECKUe ypaBHEHUS, HAaXOJIUTh WX PEUICHHUS C MOMOUIbIO PaBHOCHIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIAA IPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OpMyssl Uil NpeoOpa3oBaHUS
TPUTOHOMETPHUUYECKUX BBIPAKEHUM;

CBOOOJIHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPABHEHUE, IPUMEHSITh
HEoOXOoAuMble (OPMYJIBI [l PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHCHUM;

MOJIENTUPOBATh pPeaJIbHbIE CUTYyallMH HA SI3bIKE aJreOpbl, COCTABISATh BbIPAXKECHMUS,
YPaBHEHHMsI, HEPABEHCTBA 110 YCJIIOBHUIO 3aJa4M, MUCCIEAOBATh MOCTPOEHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM armapara ajareophl.



DOyHKUUMN U TpaduKu:

CBOOOZHO OIEpUPOBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3anaHus (yHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3ULUA (QYHKUUH, rpaduk (QYHKIHMH, BBIIOIHATH
aJIeMEHTapHbIE IPe00pa3zoBaHus rpauKoB (HyHKIIHIA;

CBOOOJIHO OIEpPUpPOBaTh TMOHATHSAMHU: O0JIACTH OINpEAeTCHUS] U MHOXECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO  ONEpUpOBaTh MOHATHUSAMHU: UYETHbIE M  HEYETHbIE  (PyHKIMH,
nepuoguyeckue (QyHKIHMH, MNPOMEXKYTKHM MOHOTOHHOCTHM (YHKLUHUH, MAKCUMYMbl M
MUHUMYMBl ~(pyHKIMH, HauOojbllee W HAaUMEHbIIEe 3HaueHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOOJHO ONEpUPOBATH MOHATHUSAMU: CTEHEHHAss (YHKIUS C HATYpaJbHbIM U
HelbIM [OKa3aTenaeM, TIpaduk CTeneHHOW (YHKIMU C HAaTypajJibHBIM U LIEJIbIM
nokasareyneM, rpaduk KOpHS n-0il CTeNneHW Kak (PYHKIUU OOpaTHOW CTENEHU C
HaATypaJbHBIM [10KAa3aTEJIEM;

ONEpUpPOBaTh TMOHATUSIMU: JIMHEHHas, KBaapaTHyHas M JAPOOHO-IMHEHHas
(YHKIMH, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJHO OMNEpUpPOBaTh TMOHATHUAMM: I[IOKa3aTelbHAas W Jorapupmuyueckas
GyHKIIMH, WX CBOWCTBA W TpaduKH, HCHOIB30BAaTh HMX TpaQUKU ISl PEIICHUs
YPaBHEHUN;

CBOOOZIHO  ONEpUPOBaTh MOHATUSMM: TPUTOHOMETpPUYECKAs  OKPYKHOCTb,
onpe/ereHue TPUrOHOMETPUYECKUX (PYHKIUNA YUCIOBOTO apryMEHTa;

UCIIO0Ib30BaTh Tpaduku PyHKIUM 715 UCCIAEIOBAHUS MPOIECCOB U 3aBUCUMOCTEMN
Py pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PEalbHOM KU3HHU, BBIPAXaTb
(opMysaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

Havyana maTeMaTH4eCKOro aHajm3a:

CBOOOJHO OINEpUpPOBaTh MOHATUSAMHU: apumeTHUecKass U TreoMeTpuuecKas
nporpeccusi, OECKOHEYHO YObIBaromias I'eOMETpUYecKas NpOrpeccHs, JUHEHHBIA U
AKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CIIOKHBIX IMPOLIEHTOB, UMETh MPEJICTaBICHHUE O
KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUM [UIsl PEIICHHs pealbHbIX 3a4ad IPHUKIAJIHOTO
XapaKkTepa;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOCIEIOBATEIBHOCTb, CIOCOOBI 3aJdaHUs
NI0CJIEOBATENBHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE NIOCIIEI0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MaTEMAaTUYECKOT0 aHaJIN3a KaK aHajanu3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: HENpPEphIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CcBOOOZHO OmNepUpoBaTh MOHATHEM: (YHKIHMSA, HENpepbiBHAS Ha OTPE3KeE,
NPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH /711 peLIeHUs 3a/1a4;



CBOOOJTHO OMEpPUPOBAThH MOHATUAMH: TIEpPBas U BTOpas MPOU3BOJHBIE (DYHKITHH,
KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISTh MPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU JIBYX
GyHKIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (DYHKIIUIA;

UCIIOJIb30BaTh TEOMETPUICCKUN U (PU3UIECKUN CMBICI MPOU3BOTHOM IS PEIICHUS
3azay.

MHoxecTBa M JIOTHUKA:

CBOOOJIHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, OTEPAIIMH HaJl MHOKECTBAMM;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM almapar JJisi OMUCAHUS PEaTbHBIX
IIPOLIECCOB U SIBJICHUM, TIPH PEIICHUH 33]1a4 U3 APYTUX yUeOHBIX MTPEAMETOB;

CBOOOJTHO OMEPHUPOBATH TMOHATHSMU: OIpEACIICHUe, TEeopeMa, ypaBHEHUE-
CJIEICTBHE, CBOWCTBO MAaTEMAaTHYECKOrO0 OOBEKTa, JOKA3aTeIbCTBO, PABHOCHJIbHBIE
ypaBHEHUS U HEPABEHCTRBA.

K xoniy oOyuenus B11 kiaacce o0ydaronuiics MoXy4YuT CISAYIOUINE TPEIMETHBIE
pe3ynbTaThl MO OTAEIBHBIM TeMaM pabouei mporpamMmbl yueOHOro Kypca «Anredpa u
HayaJla MaTeMaTUYECKOr0 aHATU3ay:

Yuciia 1 BIYUCTICHUSA

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATypAJTbHOE M LIEJI0€ YHUCIO, MHOXKECTBA
HATypaJIbHBIX U LEJBIX YUCEN, UCIIOIb30BaTh MPU3HAKH JAEIUMOCTH 1enbiX unces, HOJI
u HOK HatypasIbHBIX Uncen A pelIeHus 3aa4, IPUMEHSTh anropuTM EBkiunna;

CBOOOJIHO OIEPUPOBATH MOHATUEM OCTATKa [0 MOJYJIIO, 3alUChIBATh HATypaJIbHbIE
Yyucia B pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOO/JIHO OMEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHUCIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJ, TPEJCTaBIATh KOMIUIEKCHBIE YHWcClIa B anreOpandyeckoil u
TPUTOHOMETPUUYECKOU (OpMe, BBITIOJNHATH apu(PMETHUECKUE OIepalud C HUMH U
U300paXkaTh Ha KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHMsI U HEPaBeHCTBA:

CBOOOJHO OIEpPUPOBATh TOHATHUSMHU: HPPAIMOHAIBHBIE, TIOKA3aTelIbHBIE U
jgorapuMUYECKUE HEPABEHCTBA, HAXOJIUTh WX PEIICHUS C TMOMOIILI0 PABHOCUIIBHBIX
EPEXO0/IOB;

OCYILIECTBIISATH OTOOP KOPHEU MPHU PEIICHUHU TPUTOHOMETPUYECKOTO YPAaBHCHUS;

CBOOOJHO  ONEpUPOBATh  TMOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
OpPUMEHSATh  HeoOxonumble  GOpMyJbl  JUIS  PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOO/JIHO OIEpUPOBATh MOHATHUAMH: CHUCTEMa W COBOKYMHOCTh ypaBHEHHH U
HEPABEHCTB, PAaBHOCWIbHBICE CHUCTEMBI W CHUCTEMBI-CIICJICTBUSI, HAXOAUTh pPEUICHUS
CUCTEMbl M COBOKYIHOCTEW pallMOHAJIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTENbHBIX H
jgorapu(MUYECKUX YPAaBHEHHUN U HEPABEHCTB;



pemaTh paroHalbHbIE, UPPAllMOHATIBHBIC, MTOKa3aTeIbHbIC, IoTapuMudecKue u
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COACPIKAIIUE MOIYJIM U MTapaMeTphl;

OPUMEHATh TpapuuecKre METOIbl IJsl PEIICHHs YpPaBHEHHH W HEPaBEHCTB, a
TaKXKe 3a7a4 C mapaMeTpaMu;

MOJIETTUPOBATh PEAIbHBIC CUTYAIlMU HA SI3BIKE aJreOpbl, COCTABIATh BBHIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA W MX CHUCTEMBl MO YCIOBHUIO 3aJaud, HCCIIEI0BATh
MIOCTPOCHHBIE MOJIETTM C HCIIOJIb30BaHMEM ammapara anreOpbl, WHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3YJIbTAT.

DOyHKUMHU U TpapuKu:

CTpOUTH TpaduKU KOMIIO3ULMU (PYHKIMHA C TIOMOIIBIO  BJIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOWCTB KOMIMO3UIUU JABYX (DYHKIIMIA;

CTPOUTHh T€OMETpHUYECKHe O0pa3bl ypaBHEHUH M HEPAaBEHCTB HAa KOOPIMHATHOMN
TUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKH TPUTOHOMETPUICCKUX (DYHKIIUNA;

IPUMEHSATH (GYHKIMH JIJIST MOJICTTUPOBAHUS U UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.

Hauayia MaTeMaTH4eCKOro aHaJIM3a:

UCTIOJb30BaTh MPOU3BOIHYIO Ui HCCIEAOBaHUA (PYHKIIMHM HAa MOHOTOHHOCTH U
KCTPEMYMBI,

HAXOJUTh HAWOOJBIIEE W HAWMEHbIIEC 3HAUYCHHS (PYHKIMM HENMPEpPHIBHON Ha
OTpE3KE;

UCTIONb30BaTh MPOW3BOJAHYIO JJS HAXOXKACHUS HaWIy4llIero pEHICHUs B
NPUKIIATHBIX, B TOM YHUCJIE€ COLMAIbHO-d)KOHOMHUYECKUX, 3ajadyax, IS OIMpeIeiIeHHs
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHoro Gopmymnon uin rpaduxkom;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: MEPBOOOpA3Hasi, ONpEeACNEHHBIA HHTErpal,
HAXOJUTh TIEPBOOOPA3HBIE DJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH HMHTETpai 1o
dbopmyne Herotona-JleliOnuna;

HAXOJWTH TUIOMIAAN TUIOCKUX (GUTYDP U 0OBEMBI TEJT C TOMOIIBIO HHTETPANIa;

UMETh TMPEACTAaBIEHHE O MaTEeMaTHYEeCKOM MOJEIMPOBAHUM Ha MpHUMEpe
coctaBieHus nudepeHITnaIbHBIX YPABHCHHUIT;

pemiath MNPUKIATHBIE 3a/adyd, B TOM YHCIE COLMAIBbHO-DKOHOMHYECKOTO U
du3nIecKoro xapakrepa, CpeJCTBaMH MaTeMaTHIECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyectBo 4yacos DIeKTPOHHbIE
Ne (undposbie)
o/ HaunMeHoBaHue pa3ae0B U TeM NPOrPpamMMbl Beero Kontpouasbnsle | [IpakTnueckne B —
padoThI padoThI pecypebi
| MHOXeCTBO ASHCTBUTEILHBIX YUCel. MHoOrowieHsl. ParinonanbHeie 24 |
ypaBHEHMs U HepaBeHCTBAa. CUCTEMBI JTMHENHHBIX YpaBHEHHH

2 | ®yukuuu u rpaduxu. CteneHHas QyHKUUS C LEeJbIM [10Ka3aTeaeM 12 1

3 | Apudmernyeckuii KOpeHb n-oii creneHu. MppannoHanbHble ypaBHEHUS 15 1

4 | IlokazarenpHas ¢yHkuus. [lokazaTeabHbie ypaBHSHUS 10 1

5 | Jlorapudpmuueckas ¢pyHkuus. Jlorapupmudeckre ypaBHEHUs 18 1

6 | TpuroHomeTpruyeCcKue BbIpAXKEHUS U yPAaBHEHUS 22 1

7 | [locnenoBaTebHOCTH U IPOTPECCUU 10 1

8 | HenpepsiBHble GpyHkimu. [IponsBonnas 20 1

9 | [loBTOpeHue, 06001IeHUE, CUCTEMATH3AIUS 3HAHUT 5 2

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
e HaumeHoBaHHUe Pa3/1eJioB H TeM MPOrpPaMMbl Kontpoabnsle | [IpakTHyeckne (ungpossie)
n/m Bcero paGoThI paGoThI o0pa3oBaTe/IbHbIE
pecypcsbl
1 | UccnenoBanue pyHKIUI C TOMOIIBIO MPOU3BOTHOM 22 1
2 | [lepBooOpa3Has 1 UHTETpaT 12 1
3 I'paduku Tpuronomerpuueckux GyHkiuii. TpuroHoMeTpruueckue 14 1
HEpaBEHCTBA
4 | UppauuoHanbHbIe, MOKa3aTeIbHbIC U JIOTapu(MHUIECKUE HEPABEHCTBA 24 1
KommnekcHeie uncia 10 1
6 | HarypanbHble u Lenble yucia 10 1
7 CucreMbl palioHaIbHBIX, UPPALMOHABHBIX TOKA3aTENbHbBIX U 12 1
aorapu(pMUUECKUX YpaBHEHHMA
8 | 3agaum ¢ mapameTpamMu 16 1
9 | [loBTOpeHue, 06001IeHNE, CHCTeMAaTH3allus 3HAHUN 16 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos D1IeKTPOHHbIE
N Tema ypoka Kounrtpoasnbie | [IpakTnueckue Hata unpposrre
n/n Bceero u3yyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO, ONepaluy HaJl MHOKECTBAMH M UX CBOMCTBA 1
2 Juarpammesl Ditniepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmnapara Jjist |
peuieHus 3a1a4y
4 Pannonaneubie yncna. OObIKHOBEHHBIE U AECITUYHBIC |
Ipoou, MPOLEHTHI, OECKOHEYHBIE TIEpUOANYECKHE ApoOU
5 Panmonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC 1
JIpoOH, TIPOIEHTHI, 0ECKOHEUHBIE TIEPUOIUIECKHE APOOH
6 [Ipumenenue apodeii U NPOLEHTOB I PEILICHUS 1
MPUKJIATHBIX 3a/1a4
7 [Tpumenenue apoOeil ¥ MPOLIEHTOB VISl PELICHUS 1
MPUKJIATHBIX 3a/1a4
2 JeucTBuTenbHble yncna. PanimoHanbHbie U 1
HppaLMOHAJIbHBIE YHCIIA
ApudmeTruecKkue ornepanuu ¢ JeHCTBUTEILHBIMU YHCIIAMA 1
10 | Moaynb qeHCTBUTEIBLHOTO YKCIIa U €r0 CBOMCTBA 1
1 [TpubnmxEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYTIICHHSI, |
MPUKHJIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHUI
12 OcCHOBHBIE METOJIbI PEIICHUS IIENIbIX U APOOHO- |

palluOHAJIBHBIX ypaBHCHHP’I 1 HCPABCHCTB




OcCHOBHbBIE METO/IbI PEILICHUS 1IeNIbIX U APOOHO-

13 paLMOHAIbHBIX YPABHECHUM U HEPABCHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS 1IENIbIX U APOOHO-
paloHaIbHBIX YPaBHEHUM U HEPABEHCTB

15 MHoOrouneHs! OT OJHOM EpeMEeHHOU. Jleenue
MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKoM. Teopema besy

16 MHorousieHsl ¢ nenbiMu ko dunuentamu. Teopema
Buera

17 | Pelienue cucteM JIMHEHHBIX YpaBHEHUM

18 | Pemenue cuctem NTUHEHHBIX YpaBHEHUM
Matpuiia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaennTens

19 | maTpuel 2x2, ero reOMETpUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYEHUS

20 Omnpenenurens MaTpuLpl 2X2, €ro reOMETPUYECKUN CMBICTT
U CBOMCTBA; BHIYMCIIEHUE €TI0 3HAUECHUS

)1 IIpumenenue onpenennuTens Uisl pELICHUs CUCTEMBI
JINHEWHBIX YPABHEHU

) Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JINHEMHBIX YpaBHECHUHN

3 Pemenue npukiaaHbIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

4 Konrponbnas pabora: "PanuonanbHbele ypaBHEHUS U
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YpaBHEHUN"

)5 OyHK1Ms, criocoObl 3a1aHus QyHKIMHU. B3anMHo oOpaTHbIe
¢ynkuuu. Komnosuuus ¢pyHkuni

%6 I'paduk GyHkmu. SnemeHTapHbie MpeoOpa3oBaHM

rpadukoB QyHKITHI




OO6acTh onpeesieHus] © MHOYKECTBO 3HaUYC€HUN (DYHKITHH.

27
Hynu @ynkuun. [IpomexxyTku 3HaK OCTOSTHCTBA

)3 Yérapie 1 HeuéTHBIC PyHKIMU. [leproanyeckre QyHKIHH.
[IpoMexyTKH MOHOTOHHOCTH QYHKIIUH

29 MaxkcumyMbl 1 MUHUMYMBI yHKIMH. Hanbomnbiee u
HaMMEHbIIIee 3HaYeHNE (PYHKIUU HAa IPOMEKYTKE

30 | JIuneiiHast, KBagpaTU4Has U JPOOHO-TMHENHHAs (yHKIUH

31 DrneMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE rpa)uKoB
3TUX QYHKIIUN

0 DneMeHTapHOe UCCIIEIOBaHUE U IIOCTPOCHUE TPaUKOB
3TUX QYyHKIUN

33 | Crenens ¢ uensiM nokasareneM. bunom HeroToHa

34 | CremeHns ¢ LelbIM mokasareiaeM. bunom Herotona

35 CrenenHast GyHKIMS C HATypalbHBIM U LIEJBIM
nokazatenem. E€ cBoiicTBa u rpadguk

36 Konrpomnsnas pabdora: "Crenennas ¢pynknus. E€ cBoiicTa
u rpaduk"

37 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHU U €T
CBOMCTBA

18 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHU U €T0
CBOMCTBA

39 [IpeobpazoBaHus YUCITOBBIX BBIPAKCHUH, COJEPIKAIINX
CTENEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BBIPAXKEHHH, COIEPIKALINX
CTENEeHU U KOPHU

A1 [IpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX

CTCIICHU U KOpHU




Uppaunonanbusie ypaBHeHUA. OCHOBHBIE METO/IbI

42 peuIeHusl UPPALMOHAIBHBIX YPABHEHUI 1

43 Uppanmonansusie ypaBHeHUsI. OCHOBHBIE METOIBI |
pelieHus1 HPpaIMOHATBLHBIX YPaBHEHUH

44 Uppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI |
pelIeHus: UpPalMOHATIBHBIX YPaBHEHUHN

45 PaBHOCHIIbHBIE IEPEXObI B PELIEHUU UPPALUOHATBHBIX |
YpaBHEHUU

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU UPPALUOHATBHBIX |
ypaBHEHUH

47 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUU UPPATMOHATBHBIX |
ypaBHEHUH

43 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUU UPPALMOHATBHBIX |
YpaBHEHU

49 CoiicTBa u rpaduk KOpHS N-0i CTENEeHU KaK (GyHKIUN 1
00paTHOM CTETEeHU C HATYPaJbHBIM [TOKa3aTeIeM

50 CaoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (PYHKIHH |
00paTHOM CTENEHU C HAaTypaJbHBIM [TOKa3aTeaeM

51 KontponbHas padota: "CBoiicTBa 1 rpaduk KOpHS n-ou 1
crenenu. MpparmonaabHbie ypaBHEHUS "

52 | CteneHs ¢ pallMOHATBHBIM TOKa3aTeNieM U e€ CBOMCTBa 1

53 | CteneHs ¢ pallMOHAJIBHBIM OKA3aTeNeM U e€ CBOMCTBa 1

54 | CreneHsb ¢ pallMOHAJIBHBIM MOKa3aTEIEM U €€ CBOMCTBA 1

55 | [loka3zatenpHast pyHKIMS, €€ CBOHCTBA U TpaduK 1

56 Hcnonb3oBanue rpaduka GyHKINUU I peIICHUS |
ypaBHEHUH

57 | Ucnonw3oBanue rpaduka GyHKIUH s pEHICHUS 1




ypaBHEHUH

[TokazaTenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILICHUS

58 ITOKa3aTEeJIbHBIX YPABHEHUI 1

59 ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE METO/BI PELICHUS 1
MoKa3aTeIbHBIX ypaBHEHUN

60 IToka3zaTenbHble ypaBHEeHUs. OCHOBHBIE METO/bBI PEIICHUS 1
MoKa3aTeIbHbIX ypaBHEHUN

61 Kontponbnas padota: "[lokazarenbHas QyHKIIHS. 1
[TokazaTenbHble ypaBHEHHS"

62 | Jlorapudwm uncna. CoiicTa norapudma 1

63 | Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 | Jlorapudm uucna. CBoricTBa jorapupma 1

65 | JecatuuHble U HaTypajJbHbIE JOrapudMbl 1

66 | lecaTuuHble U HaTypaJbHbIE JOraprUPpMbI 1

67 | [IpeobpazoBaHue BhIpaKEHUMN, COIEPKAIIMX JOTAPUPMBbI 1

68 | IlpeoOpa3zoBaHue BbIpa)XKEHUMN, COAEPIKAIIMX JIOTapU(PMBI 1

69 | [IpeoOpazoBaHue BhIpaKEHH, COAEPIKALINX JIOTapU(DMBI 1

70 | Jlorapudmuueckas pyHKIH, €€ CBOWCTBA U rpaduK 1

71 | Jlorapupmuueckas pyHKIus, €€ cBOMCTBa U rpaduk 1

7 Hcnonb3oBanue rpaduka QyHKIUM I PELICHUS 1
YpaBHEHUU

7 Hcnonb3oBanue rpaduka QyHKIUM 1)1 pEeLICHUs 1
YpaBHEHUH

74 Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METO/IbI |
peleHust JorapupMHUUECKUX ypaBHEHUN

75 | Jlorapupmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI 1




pelieHus JorapuMUIECKuxX ypaBHEHHH

Jlorapudgmuueckue ypaBHeHHs.. OCHOBHBIE METOBI

76 pelieHus JorapupMUIECKUX ypaBHEHHM 1

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUH JIOTapU(PMUIECKUX 1
ypaBHEHUH

78 PaBHOCUIIbHBIE TIEPEXOIbl B PEIICHUU JIOTapU(PMUIECKIX 1
ypaBHEHUU

79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIus. 1
Jlorapudmuueckue ypaBHeHHS"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIOBOTO i
aprymeHra

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIIOBOTO 1
aprymeHra

%) ApKcuHyC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO 1
aprymeHra

23 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO 1
aprymeHra

84 Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPEIEIICHNE |
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHNE |
TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIOBOTO apryMeHTa

86 | OCHOBHBIE TPUTOHOMETPUUECKUE POPMYIIBI 1

87 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 | OcHOBHBIE TPUTOHOMETPHUECKHUE (DOPMYIIBI 1

89 | OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 | [IpeobpazoBaHuEe TPUTOHOMETPUIECKHUX BBIPAKCHHUM 1




91 | [IpeobpazoBaHrEe TPUTOHOMETPUIECKUX BBIPAKCHHUMA 1

92 | IlpeoOpa3zoBaHuE TPUTOHOMETPUUECKHUX BbIPAKECHUI 1

93 | [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUIN 1

94 | PemeHre TPUTOHOMETPUUECKUX YPABHEHHI 1

95 | PemieHne TpUroHOMETPUYECKUX YPaBHEHUN 1

96 | PemeHne TpUrOHOMETPUYECKUX YPaBHEHUN 1

97 | PemieHre TPUTOHOMETPUUECKUX YPABHEHHI 1

98 | PemieHne TpUroHOMETPUYECKUX YPaBHEHUN 1

99 | Pewienne TpUroHOMETPUUECKUX YPAaBHEHUM 1

100 | PemeHne TpUroHOMETPUYECKUX YPAaBHEHH 1

101 KonTponbhast padora: "TpUroHOMeTprUUECKHUE BHIPAKEHUS |
U TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBareabHOCTH, CIIOCOOBI 3aAaHUS 1
MOCJIe0BaTeIbHOCTEN. MeTo MaTeMaTHYeCKOW HHAYKIUN

103 MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIEJOBATEIILHOCTH. 1
HcTopus aHanm3a 6€CKOHEUHO MaJIbIX

104 | Apudmernyeckas mporpeccus 1

105 | 'eomeTpuueckas nporpeccust 1

106 | beckoneuHo yObIBaroIasi reoOMeTpUYECKasi IPOrpeccust 1

107 CyMMa GecKOHEUYHO YOBIBaIOIIEH T€OMETPUUYECKON 1
porpeccun

108 JInHeNHbIN ¥ SKCIOHEHIUANbHBIA pocT. Yucio e. opmyiia |
CJIOKHBIX NPOLIEHTOB

109 JInHenHbIN U SKCIIOHEHIMAIbHBIA pocT. Yucio e. opmyiia 1
CJIOKHBIX ITPOLIEHTOB

110 | Ucnonp30BaHKe MPOTPECCUH ISl PELIEHUS PEaIbHBIX 33124 1




MPUKIIATHOTO XapaKTepa

Kontponbnas padota: "[locnenoBarenbHOCTH U

111 | 1
MpOrpeccuu
112 | HenpepoiBHBIE GYHKIIUU U UX CBOMCTBA 1
113 | Touka pa3psiBa. ACUMOTOTHI TpaUKOB (HyHKIIHMA 1
114 | CpoiicTBa (hyHKIHIA HETPEPHIBHBIX HA OTPE3KE 1
115 | CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 | Meron uHTEpBAJIOB /1J1 PELICHHUS] HEPABEHCTB 1
117 | Meron MHTEpBAJIOB JUIsl PELLICHUS HEPABEHCTB 1
118 | Meroxn uHTEpBaAJIOB AJIs PELLIEHUS HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHH 1151 |
pelieHns 3a1a4
120 [IpumeHeHne CBOMCTB HENIPEPHIBHBIX QYHKIUH J1s |
pelieHns 3a1a4
121 | IlepBas u BTOpas Npou3BOIHBIC PYHKIIUU 1
122 | Onpenenenue, reOMETPUUECKUM CMBICI IPOU3BOIHON 1
123 | Onpenenenue, GU3NIECKU CMBICT TTPOU3BOIHON 1
124 | YpaBHeHHe KacaTeNbHOU K TpapuKy QyHKIIMA 1
125 | YpaBHeHHe KacaTenbHON K TpaguKy QyHKIUU 1
126 | Ilpon3BoaHble dNIeMEHTAPHBIX (QYHKIUH 1
127 | [Ipou3BoaHBIE AIIEMEHTAPHBIX (DYHKIHNA 1
128 [IponsBoaHas CyMMBbI, IPOU3BEACHMS, YACTHOTO U |
KOMIO3ULIMHU (PYHKIUI
129 [IponsBoaHas CyMMBI, IPOU3BEACHMS], YACTHOTO U 1
KOMIO3ULUH (PYyHKIUIT
130 | Ilpou3BoaHast cyMMbl, IPOU3BEIEHUS, YACTHOTO U 1




KOMITO3HUITH (yHKIIUNA

131 | Konrponbnas padota: "l[IpousBoanas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allus 3HAHUH: 1

"YpaBHeHus"
133 [ToBTOpeHue, 060061IeHNE, cUCTeMaTU3alus 3HaHUH: 1

"dyHkuun"
134 | UtoroBast KOHTpOJbHas paboTa 1 1
135 | UToroBast KOHTpOJIbHAsE paboTa 1 1
136 | IloBTOpeHme, 0000IICHUE, CUCTEMAaTH3alIUsl 3HAHUT 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KIIACC

Koan4gecTBo 4acoB

JJIEeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kontpousbnsie | [IpakTnueckue A bp
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [IpumeHeHne MpOU3BOHON K HCCIEeI0BAaHUIO (YHKIIUN HA 1
MOHOTOHHOCTB M KCTPEMYMBI
) [IpumeHeHne Mpon3BOJHON K UCCIIEI0BAaHUIO (YHKIUN HA |
MOHOTOHHOCTb ¥ DKCTPEMYMBI
3 [TpumeHeHne NpOU3BOIHON K UCCIEIOBAaHUIO (DYHKIMIA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
4 ITpuMeHeHHe NPOU3BOIHON K HCCIEN0BaHUIO (DYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
5 [IpuMeHeHne MPON3BOTHON K UCCIICTOBAHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI
6 [IpumeHeHne Mpou3BOIHON K UCCIIEeI0BaHUIO (YHKIUN Ha |
MOHOTOHHOCTB U 3KCTPEMYMBI
7 Haxoxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHHUS |
HETPEPhIBHON (PYHKIIUU HA OTPE3KE
2 Haxoxnenne HauOoJbIIero 1 HAMMEHbIIET0 3HaAYeHUS 1
HENpEepbIBHON (PYHKIIMU HA OTPE3KE
9 Haxoxxnenre HauOoJbIIero 1 HAMMEHbIIETro0 3HaYeHUs 1
HeNpepbIBHON (YHKLIUU HA OTpE3Ke
10 Haxoxaenne HauboIbIero 1 HauMEHbIIEr0 3HaYCHUS |
HENpepbIBHON (YHKIIUU HA OTPE3KE
11 Haxoxnenne HanOoJIBIIET0 U HANMEHBIIETO 3HAYECHUS 1




HEenpephIBHON (QYHKIIUU HA OTPE3Ke

HaXO)KHeHI/Ie HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAYCHHS

12 HETPEPHIBHON (PYHKIIMU HA OTPE3KE

13 IIpumeHeHne MpON3BOHON I HAXOXKACHNUS HAaWITyqIlIEero
pelieHus B MPUKIAIHBIX 3a/a4ax

14 [IpuMeHeHne NpOU3BOHOM /1711 HAXOKACHUS HAUTy4IlIEero
peuieHus B MpUKIagHbIX 3aa4ax

15 [Ipumenenne nporu3BOIHOM ISl ONPEAEIICHUSI CKOPOCTH U
YCKOpPEHHs Mpolecca, 3a1aHHOT0 (GopMyJIoi Uil rpaduKomM

16 [IpuMeHeHne MpON3BOHOM IS OIPEIEICHUS CKOPOCTH U
YCKOpPEHHS MpoLecca, 3a1aHHOT0 (opMyJIOi Ul rpaduKomM

17 Kommosurus ¢hyHKImit

18 Kommnozumus ¢pyHkmmit

19 Kommozumust hyskmmii

20 I'eomerprueckue 0Opa3bl ypaBHEHUI Ha KOOPAWHATHOM
IJIOCKOCTH

)1 I'eomeTpuueckue oOpa3bl ypaBHEHUN Ha KOOPAWHATHOM
IJIOCKOCTH

” Kontponbnas padora: "UccnenoBanue GyHKIHMA ¢
MOMOUIBIO TPOU3BOTHON"

23 | [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX

4 [TepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0X/IEHUs IEPBOOOPA3HBIX

25 [TepBooOpasubie anemMeHTapHbIX GyHKIM. [IpaBuna
HaXO0KJICHHUS ePBOOOPA3HBIX

26 | UnaTerpain. ['eomerpuyeckuii CMbICT HHTETpajia




Brruncnenue onpeneiaéHHOro uHTerpaia no gopmyse

27 Herorona-Jlelioauna !

73 Brruucnenue onpenenéHHOro HHTErpaa mno Gopmyse |
Herorona-Jleiiouuma

29 [IpumeneHnne nHTErpaIa 11 HAXO0XKACHUS TUIOLIAIeH 1
TUIOCKUX (QUTYp

30 [IpumeHeHHe UHTErpaia i HaX0XKAECHUS 00bEMOB |
rE€OMETPUUYECKUX TET

31 | Ilpumeps! pemenuii qudPpepeHIHATbHBIX YPABHCHHM 1

32 | [Ipumeps! pemennit nudhepeHuanbHbIX YpaBHEHHHA 1

3 MatemaTnueckoe MOJEINPOBAHUE PEAIBHBIX IIPOLIECCOB C |
noMoIkio AuddepeHnnanbHbIX YpaBHEHUH

34 | KontpoabHas pabora: "lIlepBooOpa3Has u narerpa” 1

35 | TpuroHomeTpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

36 | Tpuronomerpuueckue QyHKIMH, UX CBOUCTBA U TpaduKu 1

37 | TpuronomeTpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

38 | TpuronomeTrpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

39 | Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPHUUECKHUX YPaBHEHUH C |
ITOMOUIBIO TPUTOHOMETPUYECKOU OKPYKHOCTU

A1 OT60p KOpHEH TPUTOHOMETPUUYECKHUX YPaBHEHUH C |
MTOMOUIBIO TPUTOHOMETPUYECKON OKPYKHOCTHU

0 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C |
MIOMOUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTU

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C 1

IIOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU




44 | PermieHrue TpPUrOHOMETPUUYECKUX HEPABEHCTB 1

45 | PemeHne TpUroHOMETPUUECKUX HEPABEHCTB 1

46 | Pemenune TpUroHOMETPUYECKUX HEPABEHCTB 1

47 | PemieHue TpUrOHOMETPUUYECKUX HEPABEHCTB 1

43 Konrponsnas padora: "['paduku TpUroHOMETPHUIECKUX |
¢byskuuii. Tpuronomerpuyeckie HepaBeHCTBA"

49 | OcHOBHBIE METO/IbI pELIEHUS MTOKA3aTEIbHBIX HEPABEHCTB 1

50 | OcHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHBIX HEPABEHCTB 1

51 | OcHOBHBIE METO/IBI PELLIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 | OcHOBHBIE METO/BI PELIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METObI PELICHUS JIOTapUPMUIECKIX 1
HEPAaBEHCTB

54 OCHOBHBIE METO/IbI PELLIEHUS JIOTapUPMUUECKUX |
HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHHS JTOTapUPMHUUECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI peIICHHs JOTapUPMHUUECKUX |
HEPABEHCTB

57 | OCHOBHBIE METO/IbI PEILICHUS UPPAIMOHATILHBIX HEPABEHCTB 1

58 | OcHOBHBIE METO/IbI PEILIEHUS UPPALIIOHATIBHBIX HEPABEHCTB 1

59 | OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1

60 | OcHOBHBIE METO/IbI PEILICHUS UPPAIMOHATILHBIX HEPABEHCTB 1

61 I'padnueckue MeTobl peleHus] UppalMoOHaIbHbBIX |
YpaBHEHUN

2 I'paduueckue METOIBI PEeLICHUS UPPALTMOHATIBHBIX |

YpaBHEHUU




63 | I'padmueckne METOIBI pEIICHUS TTOKA3aTEIIbHBIX YPAaBHCHUMA

64 | I'padmueckue MeTOAbI pelIeHNs MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo/Ibl pelIeHHs JOrapuPpMUUECKUX
ypaBHEHUH

66 I'paduueckue MeTobl pelIeHUs JT0rapuPpMUUECKUX
HEPaBEHCTB

67 I'padnyeckue MeToAbl peleHus JIOrapupMUIECKIX
HEPaBEHCTB

68 I'paduueckue METOIBI pELIeHNs TOKA3aTeIbHBIX U
Jorapu(PMUUECKUX YpaBHEHUN

69 I'paduueckue MeTO/ bl pelIeHNs TOKa3aTeIbHbIX U
JorapupMHUUECKUX ypaBHEHUN

70 I'paduueckue MeTobl pelIeHHs OKAa3aTeIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

- I'paduueckue MeTo bl pelIeHHs OKA3aTeIbHbBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

7 KonTponbHas padora: "UppannoHaibHble, MOKa3aTeabHbIE U
norapudmuyeckre HepaBeHcTBa"

73 KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3alIMCU KOMIUIEKCHOTO YHCciIa

74 KomnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHYECKasi POPMBI 3aMKUCH KOMIUIEKCHOTO YUCIia

75 | Apudmerndeckue onepanuu ¢ KOMIUIEKCHBIMU YHCIIaMU

76 | ApudmeTndeckre onepanry ¢ KOMIUIEKCHBIMH YHACTIaMU

77 N300parkeHre KOMIUIEKCHBIX YHCE Ha KOOPIMHATHOM
IIJIOCKOCTH

78 | M300pakeHne KOMIUIEKCHBIX YHCENl HA KOOPAMHATHON




IIJIOCKOCTH

®opmyna Myaspa. KopHHU n-0#1 CTENIEHU U3 KOMIUIEKCHOTO

79 1
qucna

20 ®opmyna Myaspa. KopHu n-oli CTENEHH U3 KOMIIJIEKCHOTO 1
qucia

21 [IpuMeHeHne KOMIUIEKCHBIX YUCEIT JIsl pEeLEHUs 1
(bU3NYECKUX U TEOMETPHUECKUX 3aj1a4

82 | KorrponbHas padota: "KommiekcHbie yncina' 1

83 | HarypanbHbie U LieTbIe Yncaa 1

84 | HatypanbHble U LieNbIE YnCIa 1

85 | [IpuMeHeHre MPU3HAKOB JETUMOCTH LIEJIBIX YHCEN 1

86 | IlpuMeHeHue NpU3HAKOB JEIMMOCTH LIETBIX YHCET 1

%7 [IpumMenenue npuszHakoB AenuMocty uensix yucen: HOJ u 1
HOK

28 [IpumeneHnne npu3HakoB JeauMocTH 1enbix yucena: HOJ u 1
HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTaTKU |
10 MOJTYJIFO

90 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKH |
10 MOAYJIIO

01 [IpumeHeHne NPU3HAKOB AETUMOCTH LIENIBIX YU CEI: 1
anroput™ EBkiuaa nms pemenus 3a7a4 B LEJIbIX Yuciaax

92 | KontponsHas padora: "Teopus nenbix yrncen" 1

9 Cucrema 1 COBOKYMHOCTh YpaBHEHU. PaBHOCUIIbHBIE |
CUCTEMBI U CUCTEMBI-CIIEACTBUS

94 | CucreMa u COBOKYIIHOCTh ypaBHEHUH. PaBHOCHIIBHBIE 1




CUCTEMBI U CUCTEMBI-CJICACTBUA

95

OCHOBHBIE METOIbI PEILIEHUS] CHCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/BI PELLIEHUS] CHCTEM U COBOKYITHOCTEN
UPPALMOHAIIBHBIX YPaBHEHUU

97

OCHOBHEBIE MCTOJbI PCIICHHA CUCTCM U COBOKynHOCTCfI
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

98

OCHOBHBIE METObI PELICHHS] CUCTEM U COBOKYITHOCTEH
MOKa3aTeIbHBIX YPABHEHUI

99

OCHOBHBIE METO/IbI PEILIEHUS] CHCTEM U COBOKYITHOCTEN
Jorapu(pMUUECKUX ypaBHEHUN

100

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUN

101

IIpuMeHeHHe CUCTEM K PELIEHUI0 MATEMAaTUYECKUX 3a1a4 U
3a]]a4u U3 pa3IMyuHbIX 00JacTell HAyKU M peaibHOMN JKHU3HH,
MHTEPIPETALMS TI0JyYEHHBIX PE3YyJIbTaTOB

102

IIpuMeHeHHEe CUCTEM K PELIEHUIO MATEMAaTUYECKUX 3a1a4 U
3a]]a4u U3 pa3IMyYHbIX 00JacTell HAyKU U peaibHOM JKU3HH,
UHTEPIPETALM [I0JyYEHHBIX PE3YyJIbTaTOB

103

HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHUIO MATCMATHUYCCKUX
3a/la4 U 3aa4 U3 pa3JINdIHbIX obOnacrei HAaYyKH U peanLHoﬁ
JKU3HU, UHTCPIPETAIHA ITOJTYYCHHBIX PC3YJIbTATOB

104

Kontponbnas padota: "Cuctemsl paliioHaIbHBIX,
MppalMOHATIFHBIX TTOKA3aTENIbHBIX U JIOTapU(IMUIECKUX
ypaBHeHUI"

105

PannoHaneHbIE ypaBHEHHUS ¢ TapaMeTpaMu

106

PanmonanbHble HEpaBEHCTBaA € TapaMeTpaMu




107

PanmonanbeHblie cucTeMBbl ¢ TapaMeTpamMu

108

HppanuoHanbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTPaMH

109

I/IppaHI/IOHaJ'IBHLIe CUCTCMEI C IIapaMCTpaMU

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111

ITokazarenabHblE CUCTEMBI C IApaMETPaMU

—_ === | =

112

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C
napameTpamu

—_

113

Jlorapudmuueckue cucTeMsl ¢ mapameTpaMu

114

TpuronomeTpruyeckre ypaBHEHHs C TapaMeTpaMu

115

TpI/IFOHOMeTpI/ILIeCKI/IC HEpPAaBCHCTBA C MapaMeTpaMn

116

TpuronomeTpruyeckue CUCTEMBI € TapaMeTpaMu

[UNU RNV IS —

117

IlocTpoeHnue u UCCIIEJOBAHUE MATEMATUYECKUX MOJIEIIECH
peanbHBIX CUTyaluil C IOMOLIBIO YPAaBHEHUH C
napaMeTpamMu

118

IlocTpoenue u UCCIIENOBAHUE MATEMATUYECKUX MOJIEIECH
peanbHBIX CUTyalUi C IOMOIIBIO CUCTEM YPaBHEHHH C
rapameTpamu

119

ITocTpoeHue u nccnenoBaHUE MATEMATUYECKUX MOJIEIIEH
peanbHBIX CUTyalUi C IIOMOIIBIO CUCTEM YPaBHEHHH €
rnapameTpamu

120

Konrponbnas pabdora: "3anauu ¢ mapamerpamu”

121

[ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alus 3HAHUH:
"VpaBuenus"

122

[ToBTOpEeHue, 060061IeHNE, cCUCTEMaTU3alUs 3HAHUH!
"VpaBuenus"

123

[ToBTOpeHue, 00001IIeHNE, CUCTEMATU3alMs 3HAHUI:




"YpaBuenus. CucTeMbl ypaBHEHUMN"

[ToBTOpeHue, 00001IeHNE, CUCTEMAaTU3alMs 3HAHUH:

124 "HepaBencTsa" :

125 [ToBTOpeHmEe, 06001IeHNE, CCTEeMAaTH3all1s 3HAHUH: 1
"Hepasencrsa"

126 [ToBTOpeHue, 06001IeHNE, cCCTEeMaTH3alUs 3HAHUH: I
"Hepasencrsa"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS] 3HAHUMN: 1
"IIpousBoaHas u e€ npuMeHeHue"

128 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIMS 3HAHUMN: |
"[IpousBonHas u e€ npumMeHeHue"

129 [ToBTOpEeHME, 06001IIEHNE, CCTEMAaTH3allUs 3HAHU: 1
"[IponsBonHas u €€ npumMeHeHue"

130 [ToBTOpEeHmEe, 06001IeHNE, CCTEMAaTH3alUs 3HAHUH: 1
"NHTerpan u ero npuMeHeHue"
[ToBTOpenue, 06001IeHNE, cUCTeMaTH3alus 3HaHUH:

131 "®yHkuun" !
[ToBTOpeHue, 060061IeHNE, cCUCTEMaTU3alUs 3HAHUH:

132 "®yHkuun" !
[ToBTOpEHME, 00001IEHNE, cCUCTEMaTU3alMsl 3HAHU!

133 "Oyukun" !

134 | UtoroBas KOHTpOJbHAsA paboTa 1 1

135 | UroroBas KoHTpOJbHAs paboTa 1 1

136 | IloBTOpenue, 0000IIEHNHE, CHCTEMATU3AIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH OBPA30BATEJLHOM ITPOT'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBePsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero o01ero odpa3oBanust
pe3yJbTara
1 Yucna 1 BBIYUCICHUS
11 OnepupoBaThb  MOHATUSMU:  PALMOHAIBHOE W JICUCTBUTENIBHOE  YHUCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAS APOOb, TPOIIECHTHI
12 BrimonuaTe apudmMeTHuecKkue onepamyy ¢ palioHaIbHbIMU U AEHCTBUTEIHLHBIMU
' YKCIaMu
13 BeimonHsaTe npuONMMKEHHBIE BBIYMCICHUS, HWCIONB3YS TpaBWIaA OKPYTJICHUS,
' JieN1aTh TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI
OnepupoBaTh NOHATUSMHU: CTEIICHb C IENBIM TOKa3aTelieM, CTaHaapTHas (opma
14 3aMUCH JCHCTBUTEIHLHOTO YHUCIIA, KOPEHb HATYpajdbHOM CTENEHU; HCIOIh30BaTh
' MOAXOASAIIYI0  (opMy  3amuCH  JEWCTBUTENBHBIX  YHUCEN JJIS  pelIeHUus
MPAaKTHUUECKUX 3aJ[ayd U MPECTaBICHUS JaHHbBIX
OniepupoBaTh MNOHATHSIMHU: CHUHYC, KOCHHYC W TAHT€HC MPOU3BOJBHOIO YT,
1.5 WCII0JI30BaTh 3aMuch MIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKITHH
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MNOHATUSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJOE,
2.1 panuoHaIbHOE, HUPpALMOHATILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
5 BemonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHHM U peliaTrh
' TPUTOHOMETPHUUYECKUE YPABHEHUS
BemmonHsaTe mpeoOpa3oBaHUsS 1ENBIX, PAHMOHAIBHBIX W HPPANHMOHATBHBIX
2.3 BBIDQXKEHU W  pelaTh OCHOBHBIE THUIMBI  UEIbIX, pPAlMOHAJIBHBIX U
UpPpALMOHATIFHBIX YPaBHEHHUH U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHUS W HEPABEHCTBA JUIsl PEIICHUS MAaTEMaTHYECKUX 3a7ad U
' 3a/1a4 U3 pa3IM4YHbIX 00J1acTell HayKu U peaibHON )KU3HU
MonenupoBaTh peasibHbIC CUTYallUU HA S3bIKE alreOphl, COCTABIIATH BHIPAKCHHSI,
2.5 YpaBHEHHUS, HEPAaBEHCTBAa IO YCIOBHUIO 3ajaud, MCCIEA0BAaTh IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM alapara ajreopsl
3 OyHKIUHN U TpapUKU
OnepupoBaTh MNOHATUSAMHU: (PYHKIHS, CIOCOOBI 3afaHus (GYHKIMH, 00JacTh
3.1 OmpefeNieHus] U MHOXECTBO 3HaueHUW (PyHKIMH, TpaduK (QyHKIHUU, B3aUMHO

oOpaTHble GYHKIUU




OnepupoBaTh MOHATUSIMH: YETHOCTh U HEUETHOCTHh (YHKUUU, HYIU (PYHKIHH,

3:2 MIPOMEKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonp3oBate rpaduku PyHKIUH U pelieHns ypaBHEHHN
34 Ctpouts u uuTaTh TpaduKu JITHHEWHON (YHKIUHU, KBAaJIPATHYHOW (PYHKIIUH,
' CTETICHHON (DYHKITUH C [IEIBIM TTOKa3aTeIeM
Hcnonb3oBatek rpaduxu GyHKIMI 1715 UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEMH
3.5 OpU pPELICHUH 3aJad U3 JAPYTruX ydeOHBIX MPEeIMETOB U peajbHOU KU3HH,
BBIpaXaTh POPMYJIaMU 3aBUCUMOCTH MEXKIY BEIIMYUHAMU
4 Hayama MmaTemMaTH4eCcKOro aHajan3a
41 OnepupoBaTh  MOHATHSAMHU:  TOCJIENOBATEIBLHOCTh,  apumeTHdeckas U
’ reOMETPHYUECKAs IIPOTPECCUH
49 OnepupoBaTh  MOHATHSMH:  OECKOHEYHO  yOBIBAalOIAs  TeOMETpUYEeCcKas
' nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCUu
4.3 3amaBath MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIOCOOaMU
44 Hcnonp30BaTh CBOWMCTBAa MOCJIEAOBATEIBHOCTE M MPOrPECCUU I PEIICHUS
’ peanbHBIX 33]1a4 MPUKIATHOTO XapaKTepa
5 MHoOXecCTBa U JIOTHUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONEpaIliU HaJ MHOKECTBAMH
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapar Ijis OMHCAHHS PeaTbHBIX
' MPOLIECCOB U SIBIICHUH, IPHU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.3 OniepupoBaTh MOHATHIMU: OTPEICTICHUE, TEOPEMA, CIICICTBHUE, TOKA3aTEIbCTBO
11 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHEro o01ero 06pa3oBaHusA
pe3yabrarta
1 Yucna 1 BRIYUCICHHS
OnepupoBaTh MOHATUSAMHU: HATypajabHOE, IEJI0€ YMCIIO0; MCIOJIb30BaTh MPU3HAKU
1.1 JIETUMOCTH TICJIBIX YHCEJ, Pa3jOKCHHE YHCIa Ha TMPOCThIE MHOXHUTEIH JJIS
pelieHus 3aaaq
1.2 OnepupoBaTh NOHATHEM: CTEIIEHb C PAlMOHAIIBHBIM IMOKA3aTEIEM
13 OnepupoBaTh MOHATHUAMHU: JIOTApUPM UHCIA, JECATUYHBIE W HATypajbHBIC
' sorapuQMsl
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpuMeHATh CBOWCTBa CTEMEHH MJisi MpeoOpa3OBaHMs BBIPAKEHUN, OMEPUPOBATH
2.1 MOHATUSAMH: TTOKa3aTEIHbHOE YpaBHEHUE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THITHI

MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB




Bomonusate  mpeoOpa3oBaHHMs  BBIPDAKEHUH,  COAEpXkallUX  JIOTapu(MBbL;

2.2 ONEepUPOBATH MOHATUAMU: JOrapu(PMHUUECKOE YPaBHEHHE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JIOTApU(PMUYECKUX YPABHEHUHN U HEPABEHCTB
2.3 Haxoauts pemenus mpocTeNnX TPUTrOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHHH M €€ pEIICHHUE;
' UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH /711 pELICHUs] PAKTUYECKUX 3a/1a4
)5 Haxomute pemieHus NpOCTEHIIMX CHCTEM M COBOKYIHOCTEM pallMOHAIbHBIX
’ ypaBHEHHUIT U HEPABECHCTB
MogenupoBaTh peanbHble CUTyallul Ha sSI3bIKE alreOpbl, COCTABIATh BbIPAXKEHUS,
2.6 YPaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBbl 110 YCJIOBUIO 3aJadM, HCCIIEJOBAThH
HOCTPOEHHBIE MOJIENIU C UCIIOJIB30BAHUEM alIapara anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTb  MOHATHIMMU: nepuoaNYEcKast byHKIWS, MIPOMEXKYTKH
31 MOHOTOHHOCTH ()YHKIIMH, TOYKH OJKCTpeMyMa (yHKUIUHM, HauOoiblIee W
' HauMeHbIllee 3HAaYeHUs (QYHKIUM Ha MPOMEXKYTKE; HCIONb30BaTh WX s
ucciaenoBanus GyHKINH, 3aJaHHON TpaduKom
OnepupoBaTh MNOHATUSMH: TpadUKHA TIOKA3aTENbHOW, JOorapupMUIecKord W
3.2 TPUTOHOMETPUUECKUX (PYHKIMI; N300paxaTh UX Ha KOOPAMHATHOMN MIOCKOCTH U
MCIIOJIb30BATh JJISl PELICHUS] YPaBHEHUM U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHON IUIOCKOCTH TpadUKW JIMHEHHBIX ypaBHEHHU U
' UCIIOJIb30BAaTh UX Ul PEIIEHUSI CUCTEMbI JIMHEWHBIX YPaBHEHUI
34 Hcnonp3oBatk rpaduku GyHKUUH AT KCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH
' U3 IPYTUX Y4eOHBIX TUCIUIUIMH
4 Hauvana MmaTeMaTHyeckoro anaansa
OnepupoBaTh NOHATUSMHU: HENpepbiBHAS (YHKUHMSA, NPOU3BOJHAS (DYHKUIMU;
4.1 UCIIONIb30BAaTh TE€OMETPUYECKUH M (PU3MUECKH CMBICT TPOU3BOAHON st
peleHus 3a1a4
49 HaxomuTe npou3BOAHBIE 3JIEMEHTApPHBIX (QYHKIMM, BBIYUCIATH I[POU3BOJHBIC
' CYMMBI, IPOU3BECHHUSI, YACTHOTO (DYHKIUI
43 Hcnonp3oBaTh MPOU3BOAHYIO JUISI UCCIEAOBAaHUS (YHKIMM HA MOHOTOHHOCTb U
' HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHHS K TOCTPOCHHIO rPpauKOB
44 Hcnonp30BaTh NpPOW3BOAHYIO JUISI HAXOXKAEHUS HAWIY4ylIero pELIEHUS B
' IPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb  NOHATUSAMH:  IepBOOOpasHass W HMHTErpay;  IHOHUMATh
' reoMeTpUYecKuil U (PU3NUECKUI CMBICT HHTETpaja
46 Haxomute mepBooOpasHble 3jIeMEHTapHbIX (YHKIUH, BBIYUCIATH UHTErpajl IO
' dopmyne Herotona — JleiiOnuia
47 Pemate mnpukinagHble 3agaud, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKOTO H

(U3U4ecKOro xapakrepa, CpeICTBAMI MaTEMATUYECKOTO aHAIU3a

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA




10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna v BBIYMCIECHUS
Pannonaneupie  uncina. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, IPOLIEHTHI,
L1 OeCKOHEYHBIC TIEpHOUYECKUE APOoOH. AprPMETHIECKHUE OTEPalUU C PAIMOHATBHBIMU
’ qucIaMHy, IpeoOpa3oBaHus YMCIOBBIX BhipaxeHui. [Ipumenenne apoGeil 1 npoueHToB
JUISl PELLIEHUS] IPUKJIAJHBIX 3a7a4 U3 Pa3IMUHBIX OTpaciiell 3HaHUHI U pEaJIbHOM JKHU3HU
JleiicTButenpHble yncia. PalinoHanbHble U UppaliOHANIbHBIE YnCia. ApupMeTHIECKHE
1.2 omepalvy C JCHCTBUTEIBHBIMU dYHCIHaMH. [IpuOmmxEHHbIC BBIYHCICHHS, TpPaBUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN
Crenens ¢ nenbiM nokasareneM. CrannaptHas Gopma 3arnucu 1eHCTBUTEIBHOTO YUCIIA.
1.3 Hcnonp3oBanue moaxosmieii GopMbl 3aMuCH TCUCTBUTEIBHBIX YHCEN JUIsl PEIICHUs
IIPAKTUYECKUX 3a7a4 U MPEICTABJICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWCTBUS ¢ apupMEeTHIECKHUMU
' KOPHSIMHM HaTypalbHON CTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1 ToxmecTBa v TOXIECTBEHHBIE MPEOOPa30BaAHUS
29 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BbIpaXkeHUl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyiIbl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHMe HepaBeHCTBAa. Meroa
' HHTEPBAJIOB
2.4 | Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pewrenne nppanoHaNbHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
57 [TpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3a]1a4 U 3a/1a4 U3
’ pas3INYHbIX 00IacTe HAYKH U peaNbHOM KU3HU
3 OyHKIMU U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkimd. 'padux ¢ynkumu. BzaumHo oOparHbIe
' byHKIMN
39 OOnactp ompenesneHuss W MHOXECTBO 3HadeHWH Qynkuun. Hymm ¢dyHkmm.
' [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
13 CrenenHas (pyHKLUs C HaTypaJbHBIM M LEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpadux.
’ CaoiicTBa u rpaduk KOpHS n-0i CTeNeHU
3.4 | TpuroHomeTpuyeckass OKPYXHOCTb, OIpEAENIEHUE TPUTOHOMETPUUECKUX (DyHKUNN




YHUCJIOBOT'O apryMeHTa
4 Hauana matemaTndeckoro aHaiausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusd  TOCIENOBAaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBarolas
47 reoMmerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH TIeOMETPUUYECKOM
' nporpeccur. @DopMyna CIOXKHBIX MPOLIEHTOB. Vcnonb30BaHUME NPOrpeccuM AJis
pelIeHus: peasibHbIX 3a/]1a4 MPUKIIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHoOXecTBO, omepanuu Haj MHOXecTBamu. Jluarpammel Diiepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —arnmapara Jisd ONHCAaHWS PeabHBIX
MPOLIECCOB U SIBJICHUH, TP PELICHUHN 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCEI
1.2 CreneHb ¢ pallMoHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHU
1.3 Jlorapudm umucna. [lecaTndynble U HaTypaibHbIE JOrapupMbI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXXeHH, copepKalux Jorapu@mol
2.2 [IpeoOpazoBanme BEIpAKEHUH, COACPKAIINX CTEIICHU C PAITMOHATLHBIM MTOKA3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE ypABHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cuctembl TUHEHHBIX YpaBHEHUN. PellleHne NpuKIiIagHbIX 3a/1a4 ¢ MOMOIIBI CUCTEMBI
’ JIMHEWHBIX YPaBHEHUHI
2.7 Cuctembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1a4
' W 3a71a4 U3 pa3IMuHbIX 001acTel HAyKH U peaslbHOM JKHU3HU
3 @yHKIUHN U TpapUKU
Oyuknus. [lepuonnyeckue ¢yHkuuu. IIpomMexxyTku MOHOTOHHOCTH —(DYHKIHUH.
3.1 Makcumymbl 1 MUHUMYMBbl GyHKIUH. HauOomnblliee M HauMeHbIee 3HAUYCHUE
(GYHKIINN HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu
33 [oka3zaTtenpHast 1 norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu




34 Hcnonp3oBanue rpadukoB PyHKIUHN A pEHICHUS] YPaBHEHUH U IMHEWHBIX CHCTEM
Hcnonp3oBanne rpagukoB GyHKIHA I UCCIIEAOBAHMS IPOLIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT IpPHU PELIEHUH 3a1ad U3 APYTUX Y4EeOHBIX NPEAMETOB U
pEATbHOM KU3HU
4 Hauana maTemaTuyeckoro aHaausa
4.1 HenpepsiBHble pyHKIMU. MeTO] UHTEPBAIOB AJIs PEIICHUS HEPAaBEHCTB
4.2 [TpousBogHas ¢pynkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOTHOM
43 [IpousBoaHbie 3neMeHTapHBIX (QYHKUUH. DopMynbl HAXOXKICHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEACHUS M YaCTHOTO (DyHKIIMIA
[IpuMeHeHHe TPOM3BOJHONM K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
4.4 SKCTpeMyMbl. Haxosk/ieHne HauOONbIIero M HaUMEHBIIEro 3HaueHus (YHKLIUU Ha
OTpe3Ke
[TpuMmeHeHrne NTPOU3BOJHON I HAXO0XACHUS HAWIYYILEro PEeIeHUs B IPUKIATHBIX
4.5 3ajadax, JUIs ONpEeJeNeHHs CKOPOCTH Ipolecca, 3aJaHHOro (GopMmysio uimu
rpadukom
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
47 WNurerpan, ero reomMmerpuueckuil U Gpu3nueckuil cMbIci. BplunciaeHne uHTerpaia mno

dbopmyne Hrtotona — JleliOnua




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATaM OCBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHusi

Brnagenne wmerogamu J0Ka3aTeNbCTB, AITOPUTMaMHU pEILEHUs 3ajay; yMEHHe
(¢bopMyIMpOBaTh U ONEPUPOBATH IMOHATHUAMHU: OIpENEICHUE, aKkchuoMma, Teopema,
CIIEZICTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTeJIbCTBO, PAaBHOCWIBHBIE (POPMYIUPOBKH;
OPUMEHATh HX; yMeHHEe (GOpMyIMpoBaTh OOpaTHOE U MPOTUBOIOJIOKHOE
YTBEP)KACHUE, TPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI, HCIOJIb30BaTh METOJ]
MaTEeMaTUYECKONM MHAYKIHUHM; MPOBOAUTH JOKA3aTENIbHBIE PACCYXACHUSA IIpU
pelleHny 3ajay, OLEHUBATh JIOTHYECKYIO MPAaBUIBHOCTb PACCYXACHUN; yMEHUE
OIEpUpPOBaTh  MOHATHSAMM:  MHOXECTBO, IIOJAMHOXXECTBO,  OIl€palMd  Hax
MHO’KECTBAMH; YMEHHE MCIOIb30BaTh TEOPETHMKO-MHOKECTBEHHBIM ammapaTr ais
OIMCAaHUS PEANBHBIX IPOLECCOB U SABICHUM U IIPU PEIICHUU 3aJad, B TOM YHUCIIE U3
IpyTruX y4eOHBIX IPEIMETOB; YMEHHE OIEPHPOBATH MOHATHUSAMH: Tpad, CBI3HBIHA
rpad, aepeBo, LMK, Ipad Ha IJIOCKOCTH; YMEHME 3aJaBaTh M OMNMCHIBATH rpadsl

Pa3IUYHbIMU c1I0CO0aMU; UCIIOIb30BaTh Ipadbl P PELICHUHN 3a]1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPAJIbHOE YMCIIO, LIEJI0€ YMCIIO, CTENEHb C
LENBIM TOKa3aTeleM, KOPeHb HaTypallbHOM CTENeHH, CTENEeHb C palMOHaJIbHBIM
HoKa3aresjeM, CTENeHb C JCHCTBUTEIBHBIM IOKa3aTeleM, JIorapudmM ducia, CHHYC,
KOCHHYC W TaHTEHC IPOU3BOJBHOIO YHCIA, OCTATOK MO MOJYJIO, palloHaIbHOE
YHCJI0, UppallMOHAIbHOE YKMCII0, MHOXKECTBA HATYPaJIbHBIX, LEJbIX, PAllMOHATIbHBIX,
NEHCTBUTENBHBIX YUCEI; YMEHUE HCIOJIb30BaTh MPU3HAKH JAETUMOCTH, HAUMEHBIIHHA
o0ImMi IenuTeNs U HauMeHbllee o0I1ee KpaTHOe, aNropuT™ EBKIIMAa mpu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH MMO3ULIMOHHBIMU CUCTEMAaMH CUHCIICHUS; YMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAYEHUN U TIPeoOpa30BaHUs BBIPAXKEHUH CO CTEMEHAMH U
norapudmamu, mpeoOpazoBaHUS JPOOHO-PAIMOHANBHBIX BBIPAXKEHHUM;, yMEHHE
ONEpPHPOBATh TOHATUSAMH: TIOCJIEAOBATEIILHOCTh, apupMeTHyecKas MpPOrpeccus,
reoMeTpuueckas  mporpeccusi, OecKOHEYHO  yObIBaromiass  reoMeTphuYecKas
IIPOrpeccusi; YMEHHUE 3a/laBaTh IOCJIEI0BAaTEIBHOCTH, B TOM YHUCJIE C IOMOLIBIO
PEKYppEHTHBIX (OpPMYJ; YMEHHE ONEepUPOBATh MOHSITUSIMH: KOMILJIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMILJIEKCHBIE 4YMCIa, MOJYJb M apryMEHT KOMIUIEKCHOI'O YHcIia,
(¢opMa 3amuCH KOMIUIEKCHBIX 4YHCell (FeoMeTpHuYecKas, TPUTOHOMETpUYecKas u

anredpandeckas); yMeTh IPOU3BOIUTH apu(hMETHICCKUE TEUCTBUS C KOMIUICKCHBIMU




YycIaMM; IPUBOAUTE IPUMEPHI UCIOIb30BAHNS KOMILIEKCHBIX YHMCEN; OIEPUPOBAThH
MOHATHSMM: MaTpuua 2x2 n 3X3, onpeneanuTenb MaTpUlibl, TEOMETPUYECKUN CMBICI

OIpPECACIINTECIIA

YMeHnune  onepupoBaTb  NOHATHAMMU: paluoHaJbHbIE, MPpalMOHAIILHBIE,
HOKa3aTesIbHbIe, CTENICHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUECKUE YPaBHEHUS U
HEPAaBEHCTBA, HX CHUCTEMBI; YMCHHME OIEPUpPOBATh IOHATUSAMHU: TOXKIECTBO,
TOXJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHNUE, HEPABEHCTBO, CUCTEMA YpaBHEHHUH U
HEPABEHCTB, PAaBHOCWIBHOCTh YPABHCHMM, HEPAaBEHCTB M CUCTEM; YMEHHE pEIaTh
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3INYHBIX MPUEMOB; pelIaTh
YPaBHEHHs, HEPABEHCTBA M CHUCTEMBl C IIapaMETPOM; IPUMEHATh YPABHCHMS,
HEpPABEHCTBA, MX CHUCTEMBI JJIs pEUICHMs MaTeMaTHMYeCKMX 3aJad M 3aJad U3

pa3IUYHBIX 00JIacTel HAYKH U PEaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKUHUSA, YETHOCTh (PYHKIMH, NEPUOAUYHOCTD
(YyHKIMH, OrpAaHUMYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKIUH, SKCTPEMYyM
¢byuknuy, HauOoJibIllee W HAUMEHbIee 3HaYeHUs (QYHKIHH Ha IPOMEKYTKE,
HenpepbiBHas (YHKLUMSA, AaCHUMITOTHI Trpaduka QyHKUMH, TepBas U BTOpas
npou3BOAHAS (PYHKIIMH, TEOMETPUYECKUH M (PU3WYECKHA CMBICT TPOU3BOIHOM,
nepBooOpa3Has, onpeAeaEHHbI HHTETpajl, YMEHUE HAXOAUTh aCUMITOTHI Tpaduka
(YHKIMY; YMEHHE BBIYUCISATH MPOU3BOJHBIC CYMMBI, NPOW3BEICHHS, YAaCTHOTO U
KOMITO3UIIMH (YHKIMHA, HAXOAWTh YpaBHEHHE KacaTeNbHOW K rpaduky (QyHKIHH;
YMEHHE HaXOJIUTh TPOHW3BOTHBIC DIIEMEHTAPHBIX (DYHKIHI; YMEHHE HCIIOIB30BaTh
OPOM3BOJHYIO JJISl UCCIIEOBaHUS (PYHKIUI, HAXOIUTh HAaUOOJBIINE U HAUMEHBIIINE
3Ha4YeHUsT PYHKIWH; CTPOUTH TpapUKd MHOTOUWICHOB C HCIOJH30BAHHWEM armapara
MaTeMaTHYeCKOro0  aHaju3a; MNPUMEHSATh NPOM3BOAHYIO ISl  HAXOXKICHHUS
HAWTYYIIeT0 PENICHUs] B MPUKIAIHBIX, B TOM YHCJIE COLMUAIbHO-)KOHOMHUYECKUX H
¢u3nyeckux 3a7avax; HaXOAUTh IUIOIAIN U 00BEMBI (PUTYP C TOMOLIbIO HHTErpaa;
MPUBOAWTH  TPUMEPHl  MATEMAaTHYECKOTO  MOJCIUPOBAaHHS C  [TOMOIIBIO

muddepeHInaIbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATHAMM: Trpaduk (yHKIMH, oOpaTHas (QyHKIus,
KOMMO3HIUs QYHKINH, JTWHEHHAsS QyHKIMS, KBagpaTnIHas QyHKIH, paroHaIbHast
(GyHKIMA, CcTeneHHas (YHKUUS, TpUTOHOMETpUYeckre (YHKUUH, oOpaTHbIE
TPUTOHOMETpUUYECKHE (YHKIMM, TOKa3aTelibHas M Jjorapudmuyeckas (QyHKIHH,
YMEHUE CTPOUTh TpapuKd H3YYEHHBIX (YHKIMHA, BBINOJIHATH NPeoOpa3oBaHUS
rpadgukoB (QyHKUMHA, UCHOIAB30BaTh TrpapuKd i H3Y4YEHHUS MPOLIECCOB H

33BPICPIMOCT€I>1, npu pCeliCHUMU 3aaa4 U3 APYTux y‘{e6HLIX npeaMeToB U 3aJad U3




peanpHON >KM3HM; BbIpaXaTb (OPMYJIaMHU 3aBUCUMOCTH MEXAy BeJIMYHMHAMM,
UCIOJIb30BATh CBOICTBA U rpadpuku GYHKUUH Ui pellieHUs] ypaBHEHUH, HEPAaBEHCTB
U 337a4 C NapaMerpaMu; M300paxkaTb HAa KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA

peleHuil ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4K Pa3HbIX TUIIOB (B TOM YMCJIE HAa MPOLEHTHI, JOJIH
U 4YacTu, Ha JIBIXKEHHUE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HaJOTH, 33Ja4d U3
00J1aCTH yIpaBJICHUs JIUYHBIMU U CEMEHHBIMU (PMHAHCAMHM ); COCTABIIATH BBIPAKEHUS,
YPABHEHUs, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHUIO 3aJaud, HCCIEAOBaTh
MOJlyYCeHHOE peIICHWE M OLEHHUBATh IPABJIONOJA0OHOCT pPE3yJIbTATOB;, YMEHHE
MOJIEJINPOBATh peajbHbIE CUTyallMd HA SI3bIKE MATEMATHUKH; COCTABIISATh BBIPAKEHHUS,
YpaBHEHHUs, HEPAaBEHCTBA W MX CHUCTEMBI II0 YCIOBUIO 3aJayM, HCCIIEIOBATh
IIOCTPOCHHBIE MOJIENIM C HCIOJIb30BaHHWEM ammapaTta anreOpbl, MHTEPIpPETUPOBATH

IIOJIyYEHHBIN pe3ysIbTaT

YMeHue omnepupoBaTh IMOHATUSAMH: CpeAHee  apudMeTHuecKkoe, MeauaHa,
HauOoJpIllee W HaWMEHbIEE 3HAYCHHWs, pa3Max, MAHUCIEPCHsi, CTaHIAPTHOE
OTKJIOHEHHE  4YMCJIOBOro Habopa; yMEHHE M3BIIEKAaTh, HWHTEPIPETHPOBATH
uH(opMaIuio, TPEACTaBICHHYI0 B TaOiMIax, Ha JAWarpamMmax, Trpadukax,
OTPAXAIOLIy0 CBOWCTBA pEAJIbHBIX NPOLECCOB U SABJICHUN; IPEACTABIATH
UHPOPMAITUIO C TOMOIIBIO TAONMII W JHAarpaMM; HCCICJI0BAaTh CTATUCTHYCCKUC
JMaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaHUuecKuX METOJO0B M JJIEKTPOHHBIX
CpencTB; TpapUUeCKH HWCCIEIOBATh COBMECTHBIE HAOIOACHUS C TOMOIIBIO

AuarpaMm pacCCruBaHus U JIMHEHHOM perpeccnun

YMeHue omnepupoBaTh IMOHATUAMHU: CIy4alHBIH ONBIT M CllydyailHOe CcoObITHE,
BEPOSTHOCTh  CIYy4YallHOrO COOBITHS; YMEHHE BBIYMCIATH BEPOSITHOCTE €
UCITIOJIb30BaHUEM TIpaUyecKuX MeETOJIOB; MPUMEHATh (OPMYJIbl CIOXKEHUS U
YMHOXEHUSI BeposiTHOCTEH, (hopMmyiny MHOIHOW BeposTHOCTH, Gopmyny bepnymim,
KOMOMHATOpHBIE (PaKThl U (POPMYJIBI, OLIEHUBATH BEPOSTHOCTH PEAbHBIX COOBITHIA;
YMEHHE ONEpPUpOBaTh IOHATHUAMM: CiIy4allHas BEJIMYMHA, PpACIpEIeIcHUE
BEPOSITHOCTEH, MAaTEMATUUECKOE 0XKUAAHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHECHHE
CIly4ailHOM BeJWYUHBI, (QYHKIMH paclpelesieHuss U IUIOTHOCTH PaBHOMEPHOTO,
[I0OKa3aTeJIbBHOIO U HOPMAJILHOI'O PacCIpeAClICHU; YMEHHUE HCIIOIb30BaTh CBOWMCTBA
W3YYEHHBIX PACHPEIEICHUN Ul PEIICHUs 3a1a4; 3HAKOMCTBO C MOHATHUAMM: 3aKOH
OOJIBIIINX YHCEJI, METO/IbI BHIOOPOUHBIX UCCIIEJOBAHUN; YMEHHE IPUBOINUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIMX YHUCEN B MPHUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

YMCHHUC ONCPUPOBATL IMOHATHUAMH: COUCTAHHC, TICPECTAHOBKA, YHCIIO COquaHHﬁ,




YHUCJIO MEePEeCTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHITh KOMOWHATOPHBIC (PaKThI
U pacCCyXKACHUA IJId pCHICHUA 3a/ldd; OUCHHUBATL BCPOATHOCTU PCAJIbHBIX COGBITI/II\/'I;

COCTaBJISITh BEPOSATHOCTHYIO MOJIEb U HHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue onepupoBaTh INOHATHAMM: TO4YKA, INpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUU yToJl, IBYTPAHHBINA YIrOJjl, TPEXTPAHHBIN yIoOJl,
CKPEILMBAIOIINECA TPSAMBIEC, MAPAUIEIbHOCT, U NEPHEHAMKYJSIPHOCTh IPSAMBIX U
IJIOCKOCTEH, YroJl MEXAY MPSAMBIMH, Yrol MEXAY INPSAMOU U IJIOCKOCTBIO, YIOj
MEXIy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE MEKIY
IPSIMBIMU, PACCTOSTHUE MEXKIY INIOCKOCTSAMHU; YMEHHUE HCIIOIb30BaTh IIPU PELICHUU
3aa4 U3ydeHHble (aKThl U TEOPEMbI IUIAHUMETPHUU; YMEHUE OLIEHUBATh pa3Mephl
O00BEKTOB OKPYXKAIOIEro MHpPA; CTPOMTh MaTeMaTHYECKHE MOJIENU C MOMOIIBIO
TCOMETPUYECKHUX NMOHATHM M BEJIMYUH, PEIIaTh CBA3AHHBIC C HUMHU IPAKTUYECKHE

3aJa4uyu

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAL  (urypsl, 00BEM  (urypsl,
MHOTOTPAaHHMK, IPABWIBHBIA MHOTOTPAHHHUK, CEYCHHE MHOTOTPAaHHHKA, KyO,
napasuiesienunes1, npusMa, nupammuia, purypa u moBepXHOCTb BpallleHUs], LIHIUHID,
KOHYcC, mmap, cdepa, mIomaab chepsl, IIOMaas ITOBEPXHOCTH MUPAMU/IBI, TPU3MBI,
KOHyCa, LUIUHAPa, 00bEM Ky0a, MPsIMOYroJbHOTO Mapajulelienunesia, MUpaMubl,
NPU3MBI, IWIMHApPA, KOHYyca, Imapa, pa3BEPTKA TMOBEPXHOCTH, CEYCHUS KOHyca H
WIMHAPA, MapajyiellbHble OCH WIM OCHOBaHHMIO, CEUYEHHE Iapa, IUIOCKOCTb,
Kacaroniascs cepsl, NWIHHIPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE MHOTOTPaHHHKA,
n300paXkaTb MHOTOTPAHHHUKH, (PUTYPBHI M TOBEPXHOCTH BPAILICHUS, X CEUEHHS, B TOM
YpciIe C TIOMOIIBIO DJJIEKTPOHHBIX CpPEACTB; YMEHHE TPUMEHATh CBOWCTBA
reOMEeTPUUECKUX (PUryp, caMOCTOATENBbHO (POPMYIIUPOBATH ONPEACTICHHUS N3ydaeMBbIX
¢uryp, BBIIBUTATh THUIOTE3bI O CBOMCTBAaX M MpPU3HAKaX T'€OMETpHUYECKUX (uryp,
00OCHOBBIBaTh WJIM OMPOBEPIaTh UX; YMEHHE MPOBOANUTH Kiaccupukanuio Guryp no

PAa3IMYHBIM IIPpHU3HAKaM, BBITIOJIHATH H€06XO)II/IMI)I€ AOIOJIHHUTECIBbHBIC ITIOCTPOCHUSA

11

YMeHue onepupoBaTh MOHSATHSMHU: JIBUKEHHUE B TPOCTPAHCTBE, MNMapaliesbHbIN
HepeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMPeodOpa3oBaHKe
moo6usi, moo0HbIe GUTYPHI; YMEHHE PACIIO3HABATH PaBHbIE U MOI00HBIE (PUTYpHI, B
TOM YHUCJIE B INPUPOAE, UCKYCCTBE, APXUTEKTYpPE; MCIIONb30BaTh N€OMETPUUYECKHE
OTHOIIECHUS TpPH PEUIeHUM 3a/ay; HaXOAWTh I€OMETPHUYECKHE BEIWYHMHBbI (JIJIMHA,
yroJ, IIomaab, 00bEM) MU peIIeHUH 3a1a4 U3 APYTruX y4eOHBIX NMPEIMETOB U U3
peaNbHOM JKU3HHM; YMEHHUE BBIYUCIATH I'€OMETPUUECKHE BEJIMYMHBI (IUIMHA, YTOJ,

wiomaab, 00bEM, IUIOIIAAL MOBEPXHOCTH), HCIOJB3YS H3y4YeHHbIE (QOPMYJbI U




METOZbI, B TOM 4YHCJE: IUIONAAh IOBEPXHOCTH NHPAMHUIBI, HPU3MBI, KOHYCa,
UWIMHIpA, IUomans cdepbl; 00bEM KyOa, NPSMOYToJbHOTO IapajuieNenuIesa,
NUPaMUJIBI, TPU3MBI, IWJIMHAPA, KOHyCa, IIapa; YMEHHE HAaXOAWTh OTHOIICHHE

00bEMOB IOZOOHBIX UTyp

12

YMeHue ornepupoBaTh MOHATHUSIMU: MPSAMOYTOJIbHAsS CUCTEMa KOOPIAUHAT, BEKTOP,
KOOPAMHATHI TOYKU, KOOPIAUHATHI BEKTOPa, CYMMa BEKTOPOB, IPOM3BEICHIE BEKTOPA
Ha 4YHCIIO, PAa3JIOkKEHHE BEKTOpa MO 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE
IPOU3BENIEHUE, YIroJ MEXKIy BEKTOpamMH; YMEHHUE HCIOIb30BaTh BEKTOPHBIM U
KOOPJAMHATHBIA METOJA [IJIsl PEIICHHs TeOMETPUYECKUX 3ajady M 3aJad JpYyrux

y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOASIIMM METOJ [Uld pELIeHHs 3aJayd; IOHMMaHHe
3HaYMMOCTH MAaT€MaTHKH B M3yYEHUH MPUPOJHBIX U OOLIECTBEHHBIX IMPOLECCOB U
ABJICHUN; YMEHHE DPACIIO3HABaThb IPOSBICHUE 3aKOHOB MAaTEMaTHUKU B HCKYCCTBE,
YMEHUE IPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUHCKOM M MHUPOBOM

MaTeMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA

EI'D 110 MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 | Yncna u BEIYHCTICHUS
1.1 | HarypasnbHbie u nesnbie gucia. [Ipu3Haku IeTMMOCTH HEIbIX YHCEI
12 Panmonaneubie uncna. OOBIKHOBEHHBIE M JIECSATHYHBIE ApOOH, MPOIEHTHI, OECKOHEUHBIE
" | nepuommueckue apodu
13 ApudpmeTnueckuii KOpeHb HaTypajabHOW creneHu. JlelcTBus ¢ apuPMETHUYECKUMHU KOPHSIMU
. HaTypaJIbHOU CTEIIECHU
1.4 | Crenens ¢ nenbim nokasareseM. CTENeHb ¢ palnoHaIbHBIM moka3ateaeM. CBOWCTBA CTETICHH
15 CuHyCc, KOCHHYC M TAaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, AapKTaHI'€HC
| uncnoBoro aprymenra
1.6 | Jlorapudm urcna. JlecaTHUHBIC U HATYPAIbHBIC JTIOTapH(MbI
HeiictBuTenpHple  uyMcnaa. ApuUpMETHUECKHE OIlepaluu ¢ JeHCTBUTEIBHBIMH  YHUCIIAMHU.
1.7 | llpubnux€HHbIe BBHIYUCICHUS, TMPAaBUIA OKPYIJICHHs, TPUKHAKA K OIEHKA pe3yjbrara
BBIYMCIICHUI
1.8 | IIpeoOpa3zoBanue BeIpAKEHUI
1.9 | KoMrutekcHbIe umcIia
2 | YpaBHeHHs 1 HEpaBEHCTBA
2.1 | Lenblie u 1poOHO-pAIMOHATBHBIE YPABHEHHS
2.2 | UppanuoHaibHbIe yPABHCHUSI
2.3 | TpuroHOMeTpHUYECKHE YPABHEHHUS
2.4 | Tloka3zarenbHbIe U JIOTapU(PMUUCCKHE YPABHEHHUS
2.5 | Lenbie u qpoOHO-paIlMOHATBHBIC HEPABEHCTBA
2.6 | UppanmoHanbHbie HEPABEHCTBA
2.7 | Iloka3arenbHble U JTOrapupMUIECKIE HEPABEHCTBA
2.8 | TpuroHomMeTpuYeCKHUe HEPABEHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPAaBHEHHUIT 1 HEPABEHCTB
2.10 | YpaBHeHHS, HEpAaBEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 | Marpwuia cucTeMsbl JIMHEHHBIX ypaBHeHHA. ONpeienuTeb MaTPUIIBI
3 | ®yukiun u rpaduKu




@ynkiys, crmocodbl 3amanus ¢yHkumu. ['paduk yskmum. B3ammbao oOpaTHBIE (QYHKIWH.

>l Yérusle u HeuéTHbIe pyHKuuU. [lepuoanyeckue GpyHKIMU
Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHud ¢GyHknun. Hymm dynxmum. IIpomexyTku
3.2 | 3HAaKOMOCTOSIHCTBA. [IPOMEXKYTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl M MHUHHMYMbI
¢yskunu. Hanbonblee n HauMeHbllee 3HaueHue QyHKIMHY Ha IPOMEXKYTKE
13 Crenennast pyHKIMS ¢ HATYpaJbHBIM U LIEJIBIM Moka3aTteneM. E€ colicTBa u rpaguk. CBolicTBa
" | u rpaduK KOpHS 1-0#i CTEHeHH
3.4 | TpuroHomerpuueckue QyHKIMH, UX CBOICTBA U rpaduku
3.5 | INokazarenpHas u orapudmudeckast QyHKIMH, UX CBOWCTBA U rpaduKu
16 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHkuuid. CpoiicTBa (YHKIMH, HENPEpPHIBHBIX Ha
| otpeske
3.7 | IlocnenoBaTeabHOCTH, CIIOCOOBI 3a0aHUs I0CIEA0BATEIBHOCTEN
3.8 | Apudmernueckas u reomerpudeckas nporpeccun. Popmysa CI0KHBIX TPOICHTOB
4 | Hauana MaTeMaTHYeCKOrO aHAIH3a
4.1 | MpousBoauas pyHkuun. [Ipor3BOAHBIC AIEMEHTAPHBIX (YHKIIHI
49 [IpumeHeHre NpPOU3BOJHOW K HCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
" | HaxoxzieHue HanGOIBIIEro H HANMEHBIIEro 3HAYCHNS (YHKIIHH Ha OTPE3Ke
4.3 | IlepBooGOpasuast. IHTerpat
5 | MHOXecCTBa U JIOTHKa
5.1 | MHOXecTBO, onepanuu HaJ MHOKecTBaMH. Jlnarpammel Ditnepa — Benna
5.2 | Jloruka
6 | BeposiTHOCTB M CTaTUCTHKA
6.1 | OmucarenpHast CTaTHCTHKA
6.2 | BeposiTHOCTB
6.3 | KombuHaropurka
7 | Feomerpus
7.1 | durypsl Ha IIOCKOCTH
7.2 | TlpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tena v IOBEPXHOCTH BpAIICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

1. MaremaTtuka. AnreOpa U Havyajla MaTEMaTUYECKOTO aHaIu3a. yIriIyOJIeHHOE
obyuenue. 10 kmacc; yueOnuk /Mep3nsik A.l'., Homuporckuit J[.A., Tlonskos
B.M.; non penaknueir Ilomonsckoro B.E. — M.: AxkumoHepHOe OOIIECTBO
«3natensctBO «IIpocBemenuey, 2024

2. Maremartuka. Anrebpa M Hadaja MaTeMaTHYECKOTO aHAlW3a. YIrIIyOJIeHHOE
obOyuenwne. 11 kmacc; yueOnuk /Mepsnsk A.I'., Homuposckuii J[.A., Tlomskos
B.M.; non penakuumeit Ilomomsckoro B.E. — M.: AkmmonepHoe oOImiecTBo
«3parensctBO «lIpocBemienuey, 2024

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Ilnardpopma ©OaHka TPEHUPOBOUHBIX 3aJaHUM JUIi MOJATOTOBKH K
TECTUPOBAHUIO GyHKIIMOHATBHOU TPaMOTHOCTH o0yJaronmxcs
https://fg.resh.edu.ru

2. ITopran «Poccuiickas snekTpoHHas mkoia» https://resh.edu.ru

3. HaBurarop HAy4YHO-METOIUYECKHUX pa3paboToK
https://apkpro.guppros.ru/navigator/

4. bubmmoteka mudpoBoro 06pa3oBaTeIbHOrO KOHTEHTA https://urok.apkpro.ru
5. Illopran ®I'GHY «®enepanbHblii MHCTUTYT MENArOTMYECKUX W3MEPECHHIN
https:/fipi.ru

6. l'ocynapctBennass wHpopManmonHas cuctema «CoBpeMeHHas mHdpoBas

oOpazoBaTenbHas cpena» https://online.edu.ru
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