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MHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AnreOpa ¥ Hadajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MNpPOrpaMMe CpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y IJIs
U3YUCHHUsI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE 00YyYarolmuXcsl Ha YPOBHE, HEOOXOAUMOM
1UI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHMSI, HUCTOPHH, CIOBECHOCTHU U JAPYTUX
JUCUMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaroliuecs OBJIaJeBaroT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (GopMylIupyeT CBOH
JOCTH)KCHHSI B MaTeMaTH4eckor opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTeMaTH4YEeCKOrO aHaiM3a 3aKJIaJbIBAaeT
OCHOBY /Ji YCIEIIHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHUH, OHOJIOTHH,
MIOHMMAaHUSI OCHOBHBIX TCHIICHIIUI Pa3BUTHsI IKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEHEBHOM XM3HU. B TO ke BpeMs oBiajgeHUE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOro aHajn3a pa3BHBACT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKIIEHUSI C MTOMOIIBI0 HHAYKIIMU M PAcCyXIaTh ACTYKTHBHO, MUCIOIH30BAThH
00001IeHNEe W KOHKpPETU3aluio, abCTparupoBaHUE U AaHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xome msydenmst yuyebHOTO Kypca «Anredpa W Hadajga MaTeMaTHYecKOTro
aHanmm3a» 00ydJarolluecsl MONY4aloT HOBBIM OMBIT pElleHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSATENIFHOTO MOCTPOCHUS MAaTEMaTUYECKUX MOJENCH peanbHBIX CHUTYalluH,
MHTEPIIPETallMd  TMOJYYCHHBIX  pEHIeHWH,  3HAKOMSTCS C  MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TIPHpOJE, HAyKe M HCKYCCTBE, C
BBIJTAIOLIUMUCS MAaTEMaTUYECKUMHU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHbli Kypc 0051aaeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIIUAJIOM,
KOTOPBIN peanm3yeTcs Kak 4dYepe3 Y4eOHBIH Marephas, CIOCOOCTBYIOIIHUMA
(OpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaKk M dYepe3 creuuduky yueOHOU
NESITEIbHOCTH, TpeOyrole MpOAODKUTEIbHOM  KOHILIGHTpPAlMM  BHHUMAaHUA,
CaMOCTOATENIFHOCTH, AaKKypaTHOCTH H  OTBETCTBEHHOCTH 3a MONy4YEHHBIN
pe3yIbTarT.

B ocHoBe Meroamku oOyueHus anreOpe W HadajgaM MaTEeMaTHU4eCKOro
aHalM3a JISKUT ACSITETbHOCTHBIM MIPUHITUI 00Y9IEHUS.

B crpyktype yueOHOoro kypca «AnreOpa M Haudajga MaTeMaTHYECKOIO
aHaM3a» BBIIETICHBI CIEIYIONINE COJepXKaTeIbHO-METOANYecKne TuHun: «Yucna
U BeIYUCIIEHU, «DyHKIUN 1 rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYecKoro aHanuza», «MHOokecTBa M  JOrMKa». Bce OCHOBHbIE



COZIEPKATEIbHO-METOAMUECKHAE JIMHUM U3YYaloTCd Ha TMPOTSXKEHUU JABYX JIeT
o0y4deHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUsi, €CTECTBEHHO JOMOJIHSS
Apyr Apyra U MOCTENEHHO HAaCHIAsCh HOBBIMU TE€MaMHU M pasjenaMu. JlaHHBbIN
y4eOHBI KypC SBISIETCS WHTErPATHUBHBIM, TIIOCKONBKY OOBEAMHSIET B cebe
COJiepaHNe HECKOJbKUX MaTeMaTHUYeCKUX NUCHUUIUIMH, TakUX Kak aiureopa,
TPUTOHOMETPHS, MAaTEMaTHUYECKU aHaln3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBJIaAeBalOT BcE Oosee
IMIMPOKUM MaT€MaTUYECKUM alapaToM, Y HUX MOCIIEA0BaTENbHO (HOpMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelbh pealbHOU
CUTYaIliH, MPUMEHSATh 3HaHUs, TIOJyYCHHbIE IPU M3YYE€HUU yueOHOro Kypca, Iis
peIIeHUsI CaMOCTOATENHFHO C(OPMYIMPOBAHHON MAaTeMaTHYECKOM 3a/1aur, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHo-MeToAuUecKass JUHUS «YUucna U BBIYUCICHUSD 3aBEpPIIACT
(dbopMHUpOBaHUE HABBIKOB HCIIOJIb30BAHMSI IEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha yPOBHE OCHOBHOI'0 001Iero oopazoBanusi. Ha ypoBHe cpegHero ooIiero
oOpa3oBanuss ocoboe BHUMaHHE yAedseTcs  (HOPMHpPOBAHHIO  HABHIKOB
palMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIIKX B Cce0s HCHOJIb30BAaHUE PA3INYHBIX
dopMm 3amucu uuciIa, YMEHHE JejaThb NPUKUIKY, BBITOIHATH MPHOIMKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBIE BBIPAXKEHHUSA, pabOTaThb ¢ MAaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXECTBAa HATYpPAIbHBIX, IEJbIX,
pallMOHAIBHBIX M JEHCTBUTENbHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakJoM H3 53THX MHOXECTB pPacCMaTPHUBAIOTCS
CBOWCTBEHHBIC €My CIHenu(pUIecKue 3aqadud M OIepaluu: [eJeHHue Haleno,
ONEpUpPOBaHHE OCTATKAMM HA MHOXECTBE IIEJbIX YHCET, OCOOble CBOWCTBA
paIMOHABHBIX W MPPAMOHANBHBIX YHCeN, apu(METHIECKHUE ONEpallid, a TaKKe
W3BJICUCHHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TPUMEHEHUS ISl PEIICHUS Pa3TUYHBIX 3a71ad
dopMupyeTcsi mpeAcTaBIeHUEe O €AMHCTBE MaTeMaTUKU KaK HayKd U €€ poyd B
MIOCTPOCHUU MOJICICH pealbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHNEe |
KOHKpETH3aIIHsl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEAIM3YETCs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpPEJHEro oO0IIero o0pa3oBaHUs, IMOCKOJIbKY B KaKIOM
paznene I[lporpammbl TPEITyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3yiapTaTe OOy4aroulMecs OBJIJACBAIOT PA3IUYHBIMM METOJaMU  pEIIEHUs
pallMOHANBHBIX, HPPALMOHAIBHBIX, IMOKA3aTeNbHBIX, JOrapuOMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHMM, HEpaBEHCTB M CHCTEM, a TakxkKe 3ajad,
colepxaiux mnapaMmerpsl. llomydeHHble yMEHHsS UIMPOKO HCHONB3YIOTCS MPH
UCCIIEIOBAaHUN (YHKIIMI C TOMOIIBIO MPOU3BOAHOM, MPH PEIICHUN TPUKIATHBIX



3a/1a4 M 3a7a9 Ha HAXOXJICHHE HaOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast coneprkarenbHas JIMHUS BKIIOYAeT B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIMIONHATH  pacu€rel 1o  (opmynaMm, mnpeoOpa3oBaHUsl  PallUOHAIbHBIX,
HUPPALIMOHAIIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKKe BBIPAKCHUH,
COJIEpKaIIMX CTENeHu U Jjorapudmbel. braromaps u3ydeHHIo anredpandecKkoro
MaTepuaga  MOPOMCXOAUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMHYECKOrO U
a0CTPAaKTHOr'O0 MBIIUICHUSI O00ydarouuxcsi, GOPMUPYIOTCS HABBIKH JI€TYKTHBHBIX
paccykneHui, paboThl C  CHUMBOJBHBIMHU  (opMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. AiredOpa
npeniaraetT d((EeKTUBHbIE WHCTPYMEHTHI I PEHICHUS TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJSJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopnepxatenpHo-MeToAnYeckass JmHUS «DyHKIME u rpadukm» TECHO
NeperieTaeTcsl ¢ IPYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEN0BATENBHOCTD U3YUEHUs MaTepuana. M3yuenue creneHHon,
MOKa3aTeNbHOM, Iorapu(MHUUECKOW U TPUTOHOMETPUUECKUX (DYHKIUHN, UX CBOMCTB
U rpaduKOB, UCIONB30BaHUEe (DYHKUIMIA JUIsl pelIeHHs 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTeMaTUYECKUM aHAIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOoM OoJiblllOe BHUMaHUE
ynensercs: GOpMUPOBAHUIO YMEHHUS BhIpaXaTh (PopMynaMu 3aBUCUMOCTH MEXTY
pa3IMYHBIMU BEJIMYMHAMU, HCCIIECOBATh TMOJyYEHHBbIE (YHKIIUU, CTPOUTHh WX
rpadguku. MaTtepuas 3Toi cojiepKaTeIbHON JIMHUU HalleJeH Ha pa3BUTHE YMEHHI
YW HaBBIKOB, IO3BOJIAIONIMX BBIPAKATH 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pa3nudHON (opMe: aHATMTHYECKOW, Tpaduyeckol u ciaoBecHOW. Ero m3ydenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBILIUICHHS, CHOCOOHOCTH K
0000IIEeHUIO U KOHKPETU3aIluH, UCIIOIb30BAHUIO aHAJIOTHIl.

CopnepxxarenbHas nuHUs «Havana maTreMaTndeckoro aHaiau3ay» I103BOJISET
CYILIECTBEHHO PACIIUPUTHh KPYr Kak MareMaTU4YECKHX, TaK M MPUKIAJHBIX 3a7]ad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpaduKy  CIOXKHBIX (YHKLIMMA, OMpenensiTh HUX HauOOoJbIIMe W HAaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAU (GUTYP W OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHus TpoleccoB. JlaHHas coaepKarelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHSI MaTEMaTUYECKUX MOJEIEH pealbHbIX CHUTYalUH,
MO3BOJIAET HAXOAWTh HAWIydlllee pEIICHUEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAIbHO-2KOHOMUYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTH4YECKOIO
aHajgu3a CHOCOOCTBYET pPa3BUTHUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHI pPAaClO3HABATh MPOSBIICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHHKE W MCKyccTBe. OOydaromniuecss y3HAIT O



BBIIAIOIIMXCS PE3YJIbTATax, IMOJIYYEHHBIX B XOAE€ pPa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepkarenbHO-MeTOAMYECKasd JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ceOsl BJIEMEHThl TEOPUM MHOKECTB M MATEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHbBIE MPECTABIECHUS IPOHU3BIBAIOT BECH KYypPC IIKOJIBHON MaTeMAaTUKH
U TIpeajaraloT HamOoJjee YHUBEPCAJIbHBIN $3bIK, OOBEAMHSIOIIMNA BCE pa3esibl
MaTEeMaTUKU M €€ NPUIIOKEHUM, OHHM CBSI3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxHO [aTh
BO3MOXXHOCTh 00y4YarolmemMycsi MOHMMaTh TEOPETUKO-MHOKECTBEHHBIA — S3BIK
COBPEMEHHOM MAaTEMAaTHKU U HMCIOJIb30BaTh €ro JJISI BHIPAXKEHUSI CBOUX MBICIIEH.
JIpyruM BaXHbIM NPU3HAKOM MAaTEMaTUKH KaK HayKd CIEAYyeT NPU3HATH
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBaHUW U CJI€IOBaHUE OMPEICIEHHBIM
MpaBWJIaM  IIOCTPOEHUs  JOKAa3aTeJbCTB.  3HAKOMCTBO € JJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXIEHHUS Ha OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «Anredpa W Hauyajga MaTeMaTHYECKOro aHaIn3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOI'0 MOJEIUPOBAHUS, KOTOPbIE IMPU3BAHBI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyallUi, HCCIENOBAHMS 3THX MOJENEH C MOMOINIbIO amnmapara aireOpsl u
MaTeMaTU4YEeCKOro aHallh3a, WHTEPIPETAlUU MOJYYEHHBIX pPE3yJIbTaToOB. Takue
3aJlaHuA BIUIETEHBI B KAXKIbIM U3 pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUall
y4e0HOro Kypca LIMPOKO MCIONB3YeTCs ISl PelleHus MPUKIAIHbIX 3anad. [Ipu
pEeIICHNH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HAO0JIIOIATETbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aldCTparupoBaThCsl,
WCIIOJIb30BaTh ~ AHAJIOTHIO, 0000marh W  KOHKPETHU3WPOBATH  MPOOIEMY.
HesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEUIEHUS MNPUKIAAHBIX 3a7ad
OpraHMu3yeTcs B MPOLECCe U3YUEHHS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTHYECKOr0 aHaIn3a.

Ha wusyuyenue yuebHOro kypca «Asredpa W Hayajga MaTeMaTHYE€CKOIro
aHanmza» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 yaca B HEJIETIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JI€CATUYHBIE APOOU, MPOLIEHTHI,
OeckoHEeUHbIe Mepuoauueckue Apoou. [lpumenenue apodet U TPOIEHTOB IS
pELICHUS PUKJIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEATbHOU KU3HHU.

JlencTBUTENBbHBIE 4YMCA. PalMoOHaIbHBIE W UPPalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepaudd € JCUCTBUTENbHBIMH  yHcIaMH.  Moayib
JEUCTBUTENBHOIO YKCa U ero cBoiictBa. [TpubnuxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpPYTJIEHUs, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHNMN.

Crenenp ¢ uenbiM nokazareneMm. buHoM Herorona. Hcnonbs3oBanue
noaxoj el GopMbl 3alUCH TEUCTBUTENBHBIX YHUCEI JIsl PEIICHUs] TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS TaHHBIX.

ApudmMeTuyeckuii KOpeHb HaTypajJIbHOM CTETIEHHU U €0 CBOWCTBA.

CreneHp C panuoOHANIBHBIM II0KA3aTelieM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm umcma. CpoiictBa morapudma. JleciTHYHBIE W HaTypajbHBIC
aorapu@msi.

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOrO0 aprymeHTa. ApKCHUHYC,
APKKOCHHYC U APKTAHT'E€HC YMCIIOBOr0 apryMEHTA.

YpaBHeHUsS U HEPABEHCTBA

ToxnmectBa M TOXKAECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHUs W YypaBHEHMs-cIeICTBUA. HepaBeHCTBO,
pelIeHue HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LETbIX U JIPOOHO-PALIMOHATIBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEPEMEHHOMU. JleleHne MHOrodsneHa Ha
MHOIOWJIEH ¢ ocrarkoM. Teopema be3dy. MHOrouneHsl ¢  LENBIMH
koaunuenramu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJEPIKALUX CTEIIEHH U KOPHHU.

WppaunonanbHbie YpaBHEHUS. OcHoBHBIE METO/BI peuieHus
HMPPALUOHAIBHBIX YPABHEHUM.

[loka3zarenpHble ypaBHEHHsA. OCHOBHBIE METOJbI PEILICHUS IOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

Jlorapupmuyeckue ypaBHEHHUS. OcHoOBHbIE METO/IbI peleHus
norapupMUIECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHne TPUroHOMETPUIECKUX YPABHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICT H
CBOMCTBA, BBIYMCJIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONPEIEIUTEINS Ui PELICHHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHM. PelleHne NpUKIAaIHBIX 3aJad C HOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaegoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

ITocTpoeHre MaTeMaTUYECKUX MOJICNIEN PEarbHOW CUTYAllMd C IMTOMOIIBIO
YPaBHEHUW U HEPABEHCTB. [IprMeHEHME ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJady M 3aJad W3 pa3Iu4yHbIX 00JlacTell HayKu W peajbHOM
KU3ZHHU.

DyHKUMU U TPaPUKHU

OyHKIUs, crnocodbl 3amaHus ¢GyHKIUU. B3aumHO o0paTtHbIE (DYHKIUU.
Komnosunuss Qynkuuii. I'paduk  ¢GyHKIHHA. DJeMEHTapHbIE MNpeoOpa3oBaHUS
rpaguKoB QyHKITUH.

Obnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTky 3HaKomoCTOsTHCTBA. YUEéTHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyukiuu. IIpomexxyTku MOHOTOHHOCTH (YHKUIMH. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Haubosbliiiee 1 HAaMMEHbIIIee 3HaYEHUS (PYHKIIUU Ha IPOMEX yTKE.

JluneitHasi, KBaapaTU4Has U APOOHO-TMHEHHas (QYHKIMH. DJIEMEHTapHOE
UCCIIEIOBAaHUE U TTOCTPOEHUE UX I'PaPUKOB.

CrernenHas QyHKIMS ¢ HATYpaJIbHBIM U IIENIBIM MOKa3aTeneM. EE cBolicTBa u
rpajuk. CBoiicTBa M TpauK KOPHA N-OM CTENEHW Kak (YHKIMH OOpaTHOU
CTEIECHU C HATYpaJIbHbIM MTOKA3aTEIIEM.

[TokazarensHass u Jnorapudmuyeckas (YHKIIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN U1l pEIIEHUS] YPABHEHUM.

TpuronoMerpuueckass OKPYXKHOCTb, OIPEAEIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOLECCAX U  SBJICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEM.

Havana maTteMaTH4eCKOro aHajaus3a

[TocnemoBaTeaIbHOCTH, CIIOCOOBI 3aJaHUsl IMOCIEIOBATEILHOCTEH. MeToxn
MaTeMaTU4eCcKOon WH]TYKIIHAH. MOHOTOHHBIE u OTpaHUYECHHbIC
[OCIIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTEMaTHYECKOrO0 aHajau3a Kak
aHanM3a OECKOHEYHO MaJlbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yoObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETpUUYECKOM
nporpeccuu. JIMHENHbINA U SKCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
npoueHToB. Mcnosib30BaHME NPOrPECCHM I PEUIEHUS pPEANbHbIX —3a7ad
NPUKIIAJHOTO XapaKTepa.



HenpepeiBHbIE (QyHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajpuxoB (yHkiuii. CBoilcTBa (yHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIIOB I PELICHUsS HEpaBeHCTB. lIprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTopas npousBojHble pyHKIMH. OnpeneneHue, reoMeTpuIecKuil u
(u3nUeCcKuil CMBICT TPOU3BOAHOM. Y paBHEHHE KacaTelIbHON K rpaduKy (QyHKIIHH.

[IpousBonHble  3nmeMeHTapHbIX  (yHkumil.  Ilpou3BogHas  cymMBI,
POU3BEAEHUS, YaCTHOTO U KOMITO3UIIUU (DYHKIIUHA.

MHoxecTBa U JIOTMKA

MHOXeCTBO, Olepalny HaJ MHOXKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOXKECTBEHHOIO — amnmapara Ul
ONMCAHMS PEAIbHBIX IPOLIECCOB W SBJICHUW, IPU PEIICHWM 3a1a4 W3 JIPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEJICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

Hatypanbabie u uensie uncna. [I[puMeHeHue MpU3HAKOB ACIUMOCTH IIEJbIX
qyucen, HauOonpiuit oOumi aenurens (nanee — HOJl) m nanmensbinee oobiee
kpatHoe (nanee — HOK), ocratkoB mo moay:to, anroput™ma EBkimaa juist pereHust
3a/1a4 B IEJIBIX YHCIIAX.

KommnekcHbie uucna. AnreOpanyeckass W TPUTOHOMETpHUUECKash (POPMBI
3aMUCU KOMIUIEKCHOTO 4uciia. ApudmeTrhyeckue omnepanudu ¢ KOMIUIEKCHBIMHU
gucinamu. M300pakeHne KOMIUIEKCHBIX YHCeT Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu M3 KOMILUIEKCHOrO uucia. [IpumeHeHue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema ¥ COBOKYIIHOCTh YpPaBHEHUHW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEl  TPUTOHOMETPUYECKUX  YpaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU. PerieHne TpuroHoMeTpuyeckux HEpaBeHCTB.

OcHOBHBIE METOJIBI pEUICHUS TOKAa3aTeIbHBIX U  JIOTapu(OMHUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM U COBOKYINHOCTEH pallMOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPAaBHCHUH.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPaAMH.



IIpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKHX 3aJad M 3aJad W3 Pa3IMYHBIX 00JIacTeld HayKu W pPeajbHOU
KU3HH, HHTEPIPETALHNs TOITYYCHHBIX PE3YyJIbTaTOB.

DOyHKUUHU U rpaduKu

I'padux kommoszunmu GyHKumd. ['eomerpuueckue o0Opasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['padrueckre mMeTonmbl pelieHWs YpaBHEHMM W HEpaBeHCTB. | paduueckue
METO/Ibl pEeUIEHUs 3a]1ay C mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA I HMCCICIOBAHUS TMPOIECCOB U
3aBHUCHUMOCTEH, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 3aJad W3 JIPYruX y4eOHbIX
IPEAMETOB U PEATBHOM )KU3HH.

Havajia MaTeMaTH4eCKOro aHaJIn3a

[IpmeHeHue Mpou3BOAHON K MCCIIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCThH U
sKcTpeMyMmbl.  Haxoxzaenue  HauOoiblIEro W HAaUMEHBLIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIY4YIIEro pELICHUS B
NPUKIAJAHBIX 3a7adax, ISl OINpEAENICHHs CKOPOCTM W YCKOPEHHs Ipolecca,
3aJJaHHOTO (OPMYIIOM UK TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKIUH. [IpaBuia HaxoXAeHUs IEPBOOOPA3HBIX.

WuTerpain. ['eomeTprueckuii CMBICII MHTETpaa. Brruncnenune
onpenenéHHoro uHTerpana mo popmyne Hetorona-JleiOnua.

[IpumeHeHne uHTErpaja s HAXOXKIACHHS IUIOMAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJl.

[Tpumepsl pemenuit auddepeHunanbHbBIX  ypaBHEHH. MaremaTtuueckoe
MOJIETUPOBAHUE PEANBHBIX MPOLECCOB € MOMOIIbIO  TU(depeHIIHATbHBIX
YPaBHECHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIMT YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOr0 BOCTIMTAHNS:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULIMH O0YYaIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO0  4YJ€Ha  POCCHHMCKOro  oOIIecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHI,
MPOLIEYp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C WX
GYHKIMAMY U HA3HAYCHHUEM;

2) NaTPUOTHUYECKOT 0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HIACHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSAILIEMY POCCHUHCKOM MaTeMaTHWKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTHYeCKOM MIKOJbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOr0 MOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) 3cTeTHY€eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs SCTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajau, PEIIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MAaTEMaTHUYECKUM aCTIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUSA:

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYEeCKHUe 3HAHUS B
MHTepecax 3J0pOBOro U 6e30nacHoro odpasa )KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢pu3nueckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTEIBHOCTHIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpYyLY, OCO3HAaHWE LIEHHOCTU TPYOOJIO0OUs, HHTEpPEC K
paznuuHbIM  chepam  TIpoPeCcCUOHAILHOW  JIEATEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccu W Ppeaqu30BbIBaTH COOCTBEHHBIC >KM3HEHHBIC TLIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MAaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 337a4 MaTEMATHUYECKON HAIlPaBIECHHOCTH;

7) 3KOJIOrM4€CKOro0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh ~ DKOJIOTHYECKOM  KYyJIbTYpbl, TOHWMAaHHWE BIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHME TII00AJIbHOIO XapaKTepa KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
HAa TPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIsi pemieHus 3adad B 00JacTH
OKpY>KaloIlel Cpelibl, IUIAHUPOBAHUE TIOCTYMIKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPEbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  TPAKTUKH, TTOHUMAaHUE
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, 3TaroB €€
pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMHN, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKM W MaTeMaTU4YeCKOM KYJIbTYpOM KakK CpelCTBOM TIO3HaHUS MHpA,
TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO U HUCCIEAOBATEIbCKYI0 IEATEIbHOCTD
WH]JIUBUYaJbLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHbIE YHUBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBrbie 1oruyeckue 1eHCTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUA MEXKIy TMOHATUSAMHU, (HOPMYIHUPOBATH
OIpeNieJICHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PHUKAIIH,
OCHOBAaHMUS /1151 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU MTPOBOAUMOTO aHAIIN34;

BOCIIpUHUMATh,  (OPMYIUPOBaTH U  MPeoOpa3oOBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOJEHUSX M YTBEPKICHHSX, MpeaaraTb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieNaTh BBIBOJIBI C MCHOJb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUY;

IPOBOJIUTH CAMOCTOSITEIBHO JTOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI
(MpsIMBbIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyMEHTAIINIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBObI;

BbIOMpaTh crnoco0 penieHUst y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPHAHTOB  pEIIeHHWs, BbIOMpaTh Haubojiee  TOAXOMANUMHA € y4€TOM
CaMOCTOSATENILHO BBIICTIEHHBIX KPUTEPHUEB).



Ba3oBble nucciienoBarebCcKue 1eiicTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIUE  MPOTUBOpEYHE,  MPodIIEeMY,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEA0BaAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4ecKoro o0ObEeKTa, sIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMHU, SBJIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IEHU;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMIpollecca, a TakKe BbIABUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpPMAIIMY, TaHHBIX, HEOOXOMAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a/]auH;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBieHUS;

CTPYKTYpUpOBaTh MH(MOpPMAIIUIO, MPEACTaBIATh €€ B pa3iMYHbIX (Popmax,
WJUTIOCTPUPOBATh TpadUUeCcKH;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
c(hOopMyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKJIEHHUS B COOTBETCTBUM C YCIOBUSIMU U
HEeNAMH OOIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 0 XOAY pELICHHUs 3aJ1ayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jie¢ OOCYXKICHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pelraeMoil 3aiadyd, BbICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOUCK
pELIEHUs, COIOCTABIATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
uanora, OOHapyXKMBaTh pPa3IMuM€ M CXOJACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMyIupOBaTH Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, KCIIEPUMEHTA, UCCIEA0BAHNS,
POEKTa, CaMOCTOSITENIbHO BbIOHMpaTh (hopMaT BBICTYIJICHHS C Y4E€TOM 3ajad
pe3eHTAIlMU U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA



Camoopranuszanus:

COCTaBJIATh IIJIaH, AJITOPUTM PELICHUS 3aJa4M, BIOUPATh CIIOCO0 PELICHHUS C
Y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PELIEHUI C y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VIEKT:

BJQJIETh ~ HABbIKAMHM  IO3HABAaTEIbHOM  peeKCMM  Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUIA U MBICIUTENBLHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAAETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PELICHUM 3a]1a4yH,
BHOCUTb KOPPEKTUBBI B JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBHUIM, OOBSICHITH MPUINHBI
JOCTHKEHUSI WJIM HEJOCTHXKEHUSI PE3YJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEIBHOCTD:

IIOHMMAaTh M HMCIOJB30BaTh MPEUMYILECTBA KOMaHIAHONW W WHIUBUIYaJIbHOU
paboOThl MpW peleHuH Y4eOHBIX 3ajay, NOPUHUMATh LeJlb COBMECTHOM
JESITEIbHOCTU, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW palbOThI, pacHpeneisTh
BUJIBI palOT, JOroBapuBaThCs, OOCYXAaTh TIpolleCC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJIBLKUX JTIOHCH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboThl (0O0CYXJIeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» W HWHBIE), BBIIOJHATh CBOI 4YacTb pabOThl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bI, OLIEHHUBATH
KayeCcTBO CBOEro BKJa/Ja B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIEHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce oOyJaromuiicss MOJYYHUT CIEIYIOIINAE
MPEIMETHBIC PE3YJIbTATHl 0 OTACIBHBIM TeMaM pabodell mporpaMMbl yd4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yuca 1 BBIYUCTICHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PALMOHATIBHOE YHUCIO0, OECKOHEUYHas
nepuonudeckas JApoOb, TMPOIEHTHI, HUPpPAMOHAIBHOE YHCIO, MHOXECTBa
paloOHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOJYJIb AICUCTBUTEIHLHOTO YHUCIIA;

NPUMEHSATh JApOOM W TIPOLEHTHI ISl PEIICHUs] TPHUKIAJAHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOU KU3HU,

MPUMEHSATh TPUOTMKEHHBIC BRIUMCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUIIKY H
OLICHKY pe3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OINEpPUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3alUCH IEUCTBUTEIbHBIX YUCEI JJIs peLICHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTaBICHUS TaHHBIX;

CBOOOZHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIICHH;

CBOOOIHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBLHBIM MOKA3aTENIEM;

CBOOOZHO OMNEPUPOBATH MOHATUAMM: Jorapudm uMcia, AECATUUYHBIE U
HaTypaJibHbIE JIOrapu(Mmbl;

CBOOOJHO OMEpUPOBATh MOHATUSIMU: CHHYC, KOCUHYC, TAaHI€HC, KOTAHIEHC
YHUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMU: APKCHHYC, APKKOCHHYC U apKTaHT€HC YUCIOBOIO
aprymeHra.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO ONEpPHpPOBaTh MOHATHUSMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHECHHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pa3IyHble METOJbl PELIEHUS PalUOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAIOB Ul pELICHUs
HEPABEHCTB;

CBOOOJHO OMNEpUPOBATh IMOHATHUSAMHU: MHOIOWIEH OT OJHON NepeMEHHOMH,
MHOTOWIEH C UeNbIMU Ko3(h(UIMeHTaMy, KOPHU MHOrO4YIeHa, TNPUMEHSTh
JIeJICHUE MHOTO4YJIeHa HaA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOJTHO OINEPUPOBATh TMOHATHUAMHU: CHCTEMa JIMHEWHBIX YypaBHEHMUM,
MaTpHlla, ONPENEIUTENh MaTpUlbl 2 X 2 M €ro IEOMETPUYECKUH CMBICI,
UCIIOJI30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 Jid BBIYUCICHUS €r0 3HAYCHMS,
IIPUMEHATh ONPENCIIUTENN [UIl PEIICHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJIEJIMPOBATh pEabHbIE CUTYALMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpEACIUTENEH,
MHTEPIIPETUPOBATH MMOTYyYECHHBIA PE3YJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpHAMHU JUIsl IIpeoOpa3oBaHMs
BBIPAKECHUM;

BBINOJIHATH IPE0OPa30BaHMsI UNCIOBBIX BEIPAXKEHHH, COEpKALIUX CTEIIEHU C
palOHaIbHBIM [T0KA3aTEIIEM;

UCII0JIb30BaTh CBOICTBa aorapumoB IS npeoOpa3oBaHUs
norapupMUYECKUX BbIPAKEHUM;

CBOOOZIHO OINEpPUPOBaTh MOHATHUSIMU: HpPPALMOHAIbHBIE, IMOKa3aTelbHbIE U
norapupMuUecKue ypaBHEHHS, HAXOIUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIbHBIX
IIEPEXOI0B UJIN OCYILECTBIIAS IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHe (HopMynbl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHUI,

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHU;

MOJICJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUSA, YPaBHEHMs, HEPABEHCTBA 110 YCIOBUIO 3a/laud, WCCIIEI0BaTh
IOCTPOEHHBIE MOJIETIH C UCIIOJIb30BaHUEM ammapaTa aareOpbl.

DyHKUUH U rpaPUKuU:

CBOOOJHO ONEpUPOBATh MOHATUAMU: (PYHKLHS, CIIOCOOBI 3a1aHus (PYHKLIUH,
B3aMMHO oOOpaTHble (YHKIIMH, KOMMO3UIUS (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJIHSATH AJIeMEHTapHbIE MpeoOpa3oBaHusi rpaduKoB G yHKIUNT;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: OOJACTh OMPEICICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYIU (PYHKIIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHBIE M HEYETHBIE (QYHKIUH,
nepuogndeckue (PyHKIMM, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOoJblliee W HauMEHblIee 3HAueHHE (QYHKIUM Ha
MIPOMEKYTKE;

CBOOOJITHO ONEPUPOBATh MOHATUSAMU: CTENEHHast (QYHKIUS C HATYpPaJbHBIM U
[ENbIM TIOKa3aTesieM, rpaduK CTEMeHHON (YHKIMU C HaTypajdbHBIM H IIENIBIM
nokasaresieM, rpaukK KOpHS Nh-0il cTeneHdu Kak (YHKIMU OOpPaTHOW CTENEHU C
HaATypaJbHBIM TTOKa3aTelIeM;

ONEpUPOBATh TOHATUSMHU: JMHEWHAs, KBaJpaTHUHas WU JIPOOHO-TMHEWHas
(YHKIHH, BBITOTHATH 3JIEMEHTAPHOE UCCIIEOBAaHUE U TOCTPOCHUE UX IPa(hUKOB;

CBOOOHO OMEpUPOBATh TOHATHUSMHM: IOKa3aTeNbHAs W JorapupmMuieckas
(GyHKIMHM, UX CBOWCTBA M TpaduKH, HCIOIB30BaTh WX TpauKd JUid pelieHus
YpPaBHCHUU;

CBOOOZIHO OIEpUPOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh Trpaguku (QYHKUMA Ui MCCIEOBAaHUS TMPOIECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U peallbHOM
KU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYMHAMU;

Havana matemaTu4eckoro aHajiusa:

CBOOOJHO OTEpPUPOBATH MOHATHUSAMHU: apuPMeThyecKkas U TeoMeTpudecKas
nporpeccus, 6ECKOHEYHO yObIBaroIas reOMEeTpuYecKasi Mporpeccusi, TMHEHHBIA 1
HKCIIOHEHIIMATIBHBIA POCT, (POPMYJia CIOXKHBIX MPOILIEHTOB, UMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh NPOTPECCUM JJIsl PELIEHHUS peajbHBbIX 3a7ad MPHUKIaJIHOTO
XapaKkTepa;



CBOOOTHO ONEPHUPOBATh MOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMsI
IIOCJIEIOBATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
INOHMMAaThb OCHOBBI 3apOXKJIECHHMSI MAaTeMaTHYeCKOro aHajlHu3a Kak aHajuu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATUSIMHU: HENpEepbIBHbIE (YHKIUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI I'paduka GyHKINH;

CBOOOZHO ONEpPUPOBATH MOHATHEM: (YHKIUS, HEMpepbIBHAs HAa OTpPE3KeE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA ISl pelIeHHs 3a/1a4;

CBOOOZHO ONEpUPOBATh TMOHATUAMM: TIEpBasi W BTOpas MPOU3BOAHBIC
dbyHKIIMY, KacaTenbHas K rpaduky GHyHKIINH,

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IIPOU3BENCHMS, YACTHOTO U KOMIIO3HUIIMU
IBYX (PYHKLMM, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUUYECKUM U (PU3UUYECKUIl CMBICT MPOU3BOJHOWU MAJIs
peLIeHHs 3aaay.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATHSMHU: MHOXECTBO, OINEpPAllUd  Ha
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIis1 ONUCAHUS pealbHbIX
IPOIIECCOB U SIBJICHUMN, IPU PELLICHUU 33/1a4 U3 APYTrUX Y4EOHBIX IIPEIMETOB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSIMH: OIpEAENIEHUE, Teopema, ypaBHEHHUE-
CJIEZICTBHE, CBOMCTBO MAaTEMaTHYECKOI'0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCHIILHBIC
YPaBHEHHS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydaromuiicss TOJYYHUT CIEIYIOIINAE
OpeaMEeTHbIE Pe3yJbTaThl MO OTAECIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOro aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUA:

CBOOOJHO OINEpPUPOBATH IOHATUSMU: HATypalbHOE U LIEJ0€ YHUCIIO,
MHO>KECTBA HAaTypajbHBIX M LEJIBIX YMCEJ, HUCIOJIb30BaTh NPU3HAKUA JIEIUMOCTH
uensix yucen, HOJ[ u HOK HarypaibHbIX yucen Uil pelieHus 3aaa4d, IpUMEHSITh
anroput™ EBxnmna;

CBOOOZHO ONEPUPOBaTH MOHSITHEM OCTAaTKa MO MOAYJI0, 3alHChIBAThH
HaTypaJbHbIC YMCIA B PA3JINYHBIX [TO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OIEPUPOBATh MOHATHSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpanvyeckoil u
TPUTOHOMETPUUECKONH (opMe, BBINOIHIATh apu(PMETHUECKUE ONEepaluy ¢ HUMU U
M300paxkaTh HA KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATh MOHATHUSAMU: HpPpALMOHAIBHBIC, MMOKA3aTENbHbIE U
jgorapu(pMUUYEeCKue HEpaBEHCTBA, HAXOAWThb WX pEHIeHUs C  [OMOMIbIO
PaBHOCWIBHBIX MIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpHEW TMpU pEUIEHUHd TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXonumble  (OpMyYJIBI  JJIsl  pELIEHUsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHIATHUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, [T0KA3aTECJIbHBIX U
J0rapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panyoHaJbHEIE, VppaLMOHAJIBHBIE, IIOKa3aTEeJIbHBIE,
JAorapupMUYECKUe U  TPUTOHOMETPUYECKUE YpPaBHEHMsI U  HEPaBEHCTBA,
cozepKalme MOAYJIHA U IapaMeTPhL;

IPUMEHATH IpauyecKue METOIbI JUUIsl PEIICHUs] YPaBHEHU U HEPABEHCTB, a
TaK)Ke 33J1a4 C apaMeTpamu;

MOJICIMPOBAaTh pEaJbHbIE CUTyallUM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4dH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara anreOpsl,
MHTEPIPETUPOBATH IMOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaPuUKHU:

CTpOUTh TpaduKH KOMMO3UIMU (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIINH IBYX (DYHKIIUH;

CTPOMTh TE€OMETpUYecKMe o00Opa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPAMHATHOM TIJIOCKOCTH;

CBOOOJHO  ONEpUpPOBATh MOHATUSAMU: TIpaQUKU  TPUTOHOMETPUUECKHUX
b yHKIIM;

OPUMEHATh (YHKIUU i1 MOJCIMPOBAHUA U HCCICIOBAaHHS pealbHBIX
IIPOLIECCOB.

Havaja MaTeMaTH4eCKOro aHAJIM3A:

UCIOJIb30BaTh MPOU3BOJHYIO I UCCIEA0BaHUSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HanOOJbIlIee U HAUMEHbIIIEE 3HaYCHHS (DYHKIIMM HENPEPHIBHON Ha
OTpE3Ke;

WCIIONb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIy4dIIEro peuieHus B
OPUKJIAIHBIX, B TOM YHCIE COLHMAIBHO-JKOHOMUYECKHX, 3ajadax, Ui
OIpeNieJICHUs] CKOPOCTM W YCKOpPEHHsS TMpollecca, 3aJaHHOro (OopMyJIod WM
rpadukom;



CBOOOJHO  OMEPUPOBATH MOHATHUSIMU: TEPBOOOpaA3HasA, OMpeNeIEHHBIHI
MHTErpajl, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUI U BBIYUCIATH
uHTerpan no popmysne Hetorona-JleitOnuiia;

HaXOJUTh TUIOUIAIH IUIOCKUX PUTYP U OOBEMBI TEJ C OMOIIbIO HHTErpaa;

MMETh IPEACTaBICHUE O MAaTEMaTHUYECKOM MOJCIUPOBAHUUA HA IIPUMEPE
cocTaBlieHUs TU(PPepeHINaTbHBIX YPAaBHEHU;

pemare NPUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-YKOHOMHUYECKOIO M
(¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOro aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie |~ Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
| MHorounensl. PanimonaibHble ypaBHEHUS U 4
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ >
LIEJIBIM T10Ka3aTesIeM
3 ApudMeTHYeCKHii KOPEHb N-Ol CTETICHH. 15 |
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHbie 10
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 13
Jlorapudmudeckre ypaBHEHHUS
6 TpuroHomerpuyeckre BolpaxeHus 1 ” )
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOrPECCUU 10 2
HenpepsiBubie ¢pynkuun. [IponszBognas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 7 0




11 KVIACC

Konu4yecrBo 1yacos DJIEKTPOHHBIE
No HaunMmeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypen
: Hccnenoanne GpyHKIUN ¢ TOMOIIBIO 2 1
IIPOU3BOAHON
2 [lepBooOpa3Has 1 UHTETpaj 12 1
3 I'padpuku TpUroHOMETPUUECKUX (YHKLUH. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, IOKa3aTeIbHbIE U 24 |
aorapu(MuyecKre HepaBeH CcTBa
Kommnekchblie uncna 10 1
HarypanbsHble u 1ienplie yncna 10 1
Cucrembl pallMOHAJIBHBIX, UPPALIMOHAIbHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyy ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS 16 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne aTra udposbie
n/n Tema ypoka Bceero Konrpoanusie | - Ipakruieckue )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeﬂbﬂble
padoThI padoThI pecypent
| MHO0k€eCTBO, OIIepalvy Hal MHOKECTBAMHU |
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT O |
annapara JUisl peluieHus 3a1ad
Panuonanbubie unciaa. OObIKHOBEHHBIE U
4 JECSITUYHBIE APOOU, TTPOLIEHTHI, 1
OeCKOHEUHbIE MePUOINYECKUE 1podu
Panonansabie yncna. OOBIKHOBEHHbIE U
5 JECSITUYHBIE APOOU, TTPOLIEHTHI, 1
OECKOHEYHBIE MTEPUOANYECKHE APOOH
6 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
pelleHus MPUKIAIHbIX 3a1a4
7 [Ipumenenue npoGeit ¥ MPOLIEHTOB JIs 1
peLIeHNS IPUKIAIHBIX 3a10a4
8 BxopHast KOHTpoJbHAsE paboTa 1 1
JeiicTBuTenbHbIC yncaa. ParinonanpHbIe U
9 uppanuoHalbHble uncia .Apudmernueckue 1
OIlepaliy ¢ ACUCTBUTEIbHBIMY YNCIAMU
10 Mopynb 1EMCTBUTENBHOT O YUCIIA U €r0 |

CBOIiCTBa




11

[TpuGnu>xkE€HHBIE BHIYMCIICHUS, TPaBUIIa
OKpYTJIEHUS, IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE METOABI PELICHUS LIETBIX U
JpOoOHO-palliOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METOABI PEUICHUS LIETBIX U
IpoOHO-pallMOHATIBHBIX YPaBHEHHUH 1
HEpaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHue MHOTrO4JieHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTro4JIeHbI C IeTbIMU KO3 QUITUSHTAMHU.
Teopema Buera

17

Pemenune cucrem NMMHENHBIX ypaBHEHUI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

19

Martpuna CHCTEMBI IMHEHHBIX yPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €ro
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIEHUE €r0 3HAUEHUS

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JINHENHBIX YPABHEHUI




Pemenne MPUKJIAAHBIX 3aaa4 C ITIOMOIIBIO

22 CHUCTEMBI JJUHEHHBIX ypaBHEHUM

3 Pemenne mpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBI JIMHENUHBIX YPABHEHUN

24 Pemenne nmpukiagHeIX 3a7a4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN
OyHKIMS, CTOCOOBI 3a1aHus QYHKIIAH.

25 B3anmuo obpaTtHbie pyHKIU. Kommo3umms
GbyHKIUH

26 I'paduk pyHKIMU. DeMeHTapHbIE
npeodpazoBanus rpaukoB GpyHKUINN
Ob6nacTb onpeaenaeHus U MHOKECTBO

27 3HaueHui GpyHkuun. Hymu ¢pyHKIuu.
[IpoMexxyTKH 3HaK ITOCTOSTHCTBA
YétHbie 1 HeUETHBIC ()YHKIIUH.

28 [lepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.

29 Haunbonbiiee 1 HauMeHb1IEE 3HAUEHUE
(GYHKIMM HA TPOMEXYTKE

30 JluneitHas, KBajpaTH4IHAs U TPOOHO-
AuHenHas QyHKUun

31 DneMeHTapHOe UCCIIEOBaHUE U
OCTpOeHUE rpauKoB 3TUX PYHKIUN

1 DJIeMEHTapHOE UCCIIEA0BAaHUE U
ocTpoeHue rpaduKoB ITUX QyHKIUN

33 Crenenb ¢ LebIM NIOKa3aTeneM. buHoM

Hrrotona




CreneHp ¢ IEIbIM IIOKa3aTeneM. bunom

34
Herorona
CrenenHast yHKIHS ¢ HATYpaJIbHBIM U

35 LenbIM ITokaszaTesneM. E€ cBolicTBa u
rpaduk

36 [IpakTueckas pabora: "CrenenHas
¢ynkuus. E€ cBoiicTBa u rpadux"

37 ApupmeTnueckuii KOpeHb HaTypaIbHON
CTEIIEHHU U €r0 CBONCTBA

13 ApudmeTnueckuil KOpeHb HaTypasbHOM
CTEIEHU U €r0 CBOICTBA

39 IIpeoGpa3oBaHus YMCIOBBIX BBIPaXKEHUH,
COZEpXKAIIUX CTENEHU U KOPHU

40 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAIINX CTENIEHU U KOPHU

A1 [IpeoOGpazoBaHUs YK CITOBBIX BHIPAXKEHU,
COJEpKAILMX CTEIIEHU U KOPHU
WppaunonansHbie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIIEHUS UPPALMOHATBHBIX
YPaBHEHUI
Hppanuonanbasie ypaBHeHUsA. OCHOBHBIE

43 METOABI PELIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

44 METO/bI PELICHUSA UPPALMOHAIBHBIX
YpaBHEHHI

45 PaBHOCUIIBHBIE IEPEXOABI B PELICHUH

HMppALMOHAJIbHBIX YPAaBHEHU I




PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUH

46 HppalMOHAJILHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PELLICHUN
UppalnoHaIbHBIX YpaBHEHUN

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PELIEHUN
HppallMOHAJILHBIX YpaBHEHUH
CaoiicTBa 1 rpaduK KOpHS N-0i CTEereHU

49 Kak (pyHKIMK OOpaTHOH CTENeHu ¢
HaTypajbHbIM I10KA3aTEIEM
KonTtponbhas pabora: "CpoiicTBa u rpagux

50 KOpHS n-0i crenenu. MppannonanbHeie
ypaBHeHMS"
Kontponbshas padota: "CoiicTBa u rpadux

51 KOpHS n-0ii crernenu. MppaimonaabHbie
ypaBHEeHHS"

57 CreneHb ¢ palliOHaJIbHBIM MIOKAa3aTEIEM U
e€ CBOliCTBa

53 CrereHb ¢ paliMOHAJIBHBIM MTOKa3aTeJIeM U
€€ CBOMCTBa

54 CrerieHb ¢ paliMoHAJIBHBIM MTOKa3aTeJIeM U
€€ CBOMCTBa

55 [TokaszatenbHas GyHKIUS, €€ CBOMCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka QyHKIUN AJI5
peLIeHs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMHA 1715
peuieHus ypaBHEHUN

58 [Toka3atenbHble ypaBHeHUsA. OCHOBHBIE




METO/bI PEIICHUS TOKA3aTeIbHBIX
ypaBHEHUM

[TokazarenbHble ypaBHEHUA. OCHOBHBIE

59 METO/Ibl PEIIEHUs MTOKa3aTeNbHbIX 1
YpaBHEHHI
[TokazarenbHble ypaBHEeHUS. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1
YPaBHEHUI

61 IIpaktuueckas padora: "[loka3aTenbHast |
¢bynkius. [TokazaTenpHble ypaBHEHUS"

62 Jlorapugwm uucna. CoiicTBa Jorapupma 1

63 Jlorapudwm umcna. CoiicTBa jorapudma 1

64 Jlorapu¢wm uncna. CoiicTBa jorapudma 1

65 JlecsaTHYHBIC U HATYpaJbHBIC JTOTapH (PMbI 1

66 JlecsiTuuHbIe M HATYpaJbHBIE JOrapu PMbI 1

67 [IpeoGpa3zoBanue BoIpaKeHHH, COAEpKAIINX ]
Jorapu GpMeI

68 [IpeobpazoBanue BbIpaXKEHU, COEPIKAIIUX 1
JorapuMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX |
J0rapu(Mel

70 Jlorapudmuyeckas QyHKIus, €€ CBOINCTBA U |
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN IS |

peLIeHNs] ypaBHEHU I




Hcnonb3zoBanue rpaduka GyHKIUT IS

3 peliieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIleHHs JIOrapu HPMUUECKIX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
Jorapu(pMUYEecKUX ypaBHEHUN

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
norapu(pMUYECKUX ypaBHEHUH

79 [Ipaktueckas pabora: "Jlorapupmuueckas
¢byukuus. Jlorapudgmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

22 ApKcUHYC, apKKOCUHYC U apKTAHI'€HC
YHUCIIOBOI'O apryMeHTa

23 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,

84 OTpe/IeNeHN e TPUTOHOMETPUUECKUX

(bYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1
(GyHKIUI Y CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITBI 1

89 OCHOBHBIE TPHTOHOMETPUYECKHE (HOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUIECKHX |
BbIpaKECHU U

91 [IpeobpazoBaHue TPUTOHOMETPUUECKUX |
BBIPAXEHUN

9 [IpeobpazoBaHue TPUTOHOMETPUIECKHIX 1
BbIpaKEHU I

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX |
BBIpaXXEHUH

94 Pemenue TpuroHomMeTpUUECKUX ypaBHEHU N 1

95 Pemenne TpuroHOMeTpUYECKUX YPaBHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pewienue TpUroHOMETpUYECKUX YpPaBHEHUN 1

98 Pemenue TpuroHOMETpHYECKUX yPaBHEHUN 1

99 Pewienue TpUroHOMETPUUECKUX YpPaBHEHUU 1

100 Pemenue TpuroHOMETpUYECKUX ypPaBHEHUI 1
[IpakTuueckas pabora:

101 "TpUrOHOMETPUY €CKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nociuenoBaTelbHOCTENH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U Or'paHUYCHHLIC

103 nocjeaoBaTenbHocTU. cTopus aHanmza
0OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuueckas nporpeccust

106 BeckoneuHo yObIBaroIias reoMeTprIecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
r€OMETPUYECKOI MpOorpeccuu

108 JIuHelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 Hcnonb3zoBanue Nporpeccuu AJis peuieHust
peanbHbIX 33724 MPUKIAIHOIO XapaKTepa

110 KonTtponsnas pabora:
"[TocrnenoBaTenbHOCTH U TPOTPECCHH

111 KonTponbeHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE pYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MUHTEpBAJIOB ISl PEILICHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB JIAA pCIICHUSA

117
HEpaBEHCTB

118 MeTona UHTEPBAJIOB AJIsI PEIICHUS
HEPaBEHCTB

119 [IpumeHeHnEe CBOWMCTB HENPEPHIBHBIX
GyHKIMA 1715 penIeHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX
(byHKUMA 111 pelieHus 3aaad

121 IlepBast u BTOpast pou3BOHBIE () YHKIIUU

y

122 Omnpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOJTHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 IIpousBoaHbIe DIIEMEHTAPHBIX (PYHKIIHAI

y

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUI

128 [IpousBoaHasi CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UIIUU (DYHKITHI

129 [IponzBogHast CyMMBI, TPOU3BEIECHUS,
YaCTHOT'O U KOMITO3UITUHU () YHKIIHIA

130 [IponzBoHast CyMMBI, TPOU3BECHUS,
YaCTHOTO U KOMIO3UIIUU (YHKITHIA

131 [Ipaktnueckas pabora: "[IpousBognas”

132 [ToBTOpEHUE, 000OIICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHuA"

133 [ToBTOpEHue, 06001IEHNE, CUCTEMATH3 AT |
3HaHui: "OyHKIMN"

134 Hrorosas KOHTpoNbHAs paboTa 1

135 Htorosas koHTpoJbHas paboTa 1

136 HOBTO?GHHG, 0000I11IeHrEe, CHCTEMATH3aIH 1
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejibHbIE

pecypchl

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKINNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTD U 9KCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO QYHKIUHN HA
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHNIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HanbGoONbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HEPEPhIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HAUMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnenane HanOOoabIIErO U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOMN
(byHKIIMM Ha OTpe3Ke

10

HaxoxneHne HanOoMbIIErO U
HAUMEHBIIIEr0 3HAYCHHUSI HETIPEPhIBHON
(GYHKLIMU HA OTpe3Ke

11

Haxoxnenue HanOonbLIero u
HAUMEHBIIIEr0 3HAYCHHUSI HETPEePhIBHON
GbyHKIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHOU
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHre NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro pelIeHNs B
MPUKIIAHBIX 3a7jauax

14

[IpumeHnenne npou3BOIHOM AJIs
HAaXO0XJCHUS HAaWITy4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe TPOU3BOAHOM IS
OMpENENIeHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenue npou3BOIHOMN AJIs
OIIpEJeNIEHHS] CKOPOCTH U Y CKOPEHMSI
npolecca, 3aJaHHOro (popmMyIioi nim
rpadpukom




17 Komnosuuus GpyHkuumit

18 Kommosumus GpyHKIum

19 Komnosuuus GyHkuumit

20 ['eomerpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MJI0CKOCTU

)1 I'eomerpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

2 KonTpomnbHas padora: "MccnenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHON"

73 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 3IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaX 0K IEHUS TTEPBOOOPAZHBIX

)5 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS MTEPBOOOPA3HBIX

26 NHuterpan. I'eoMeTpUueCcKuii CMBICI
MHTETpaJia

7 Brruncnenue onpeaenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

)3 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleiOnumna

29 [TpumeHeHue HHTErpaia 15 HaX OXKICHHS
IUI0IIAeH MIOCKUX GUryp

30 [TpumeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemienuit 1udpepeHIanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4ecKkoe MOJIeIMPOBAHUE

33 peanbHBIX MPOLIECCOB C MOMOUIBIO
muddepeHInaIbHbIX YpaBHEHHUH

34 O06o00menne 3HaHUN IO TEME:
"TlepBooOpazHas u uHTErpan"

35 Tpuronomerpudeckre QyHKUNHU, UX
CBOIicTBa U rpaduKu

36 Tpuronomerpuueckue QyHKLUNHU, UX
CBOMCTBa U rpaduku

37 Tpuronomerpudeckue GyHKIMH, UX
CBOICTBa U rpaduKu

13 Tpuronomerpudeckue QyHKUNHU, UX
CBO¥CTBa U rpaduKku

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPAaBHEHUU C IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT160p KOpHEW TPUTOHOMETPUUYECKUX

41 YPaBHEHUM C TOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT6O0p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpuuecKux

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpUUECKUX
HEPaBEHCTB

46 Pemenue TpuroHomMeTpuueCcKuX
HEPaBEHCTB

47 Pemenue TpuroHOMeTpUYECKUX
HEPaBEHCTB
O06006menue 3Hanwmii mo teme: "I'paduku

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTebHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeNbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTelIbHBIX HEPaBEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
MOKA3aTeNbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

37 MppallOHAaJIbHBIX HEPABEHCTB
53 OCHOBHbIE METObI PELICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PELIEHUS
UppaloHaIbHbIX HEPABEHCTB
60 OCHOBHBIE METOBI PELICHHS
MppallOHAaJIbHBIX HEPABEHCTB
61 I'papuueckre MeTonbl pelieHus
MppaloHaJbHbIX YPaBHEHUN
2 I'paduueckrie MeTONBI peleHus
MppallOHAJIbHBIX YPaBHEHUI
63 I'paduueckue MeTobl peleHus
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckre MeTONBI peleHus
MOKa3aTeNIbHbIX HEPABEHCTB
65 ['paduueckrie MeTONIbI peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 ['paduueckrie METONIbI peLICHUS
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONBI peleHus
68 MOKA3aTeNbHBIX U JIOTapH (PMUYSCKHX
YpaBHEHHUI
I'paduueckrie MeTobI peleHus
69 MOKa3aTeNIbHBIX U JIOrapu(PMUIECKUX

YpaBHEHHI




70

I'padmueckue meTobl pemeHus
MOKA3aTENbHBIX U JIOTapr(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTOIbI peleHus
MOKa3aTeNIbHBIX U JIOrapu(PMUYECKUX
HEPaBEHCTB

72

KontponbeHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3amucu
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUrOHOMeTpudeckas GOopMbl 3alKcu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIAMH

76

ApudmeTrueckre orneparuu ¢
KOMIIJIEKCHBIMU YK CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX YHCEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O YKciia

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIJIEKCHOTO 4Kclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




petieHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

O00011IEHNE 3HAHUI IO TEME:

82 " "
KowmmiekcHbie dncia

83 HatypanbsHble 1 Lenble ynciia

84 HarypanbHble u nienbie yncia

85 [IpumeHeHue NpU3HAKOB JETMMOCTH
LIEJIBIX YHCEII

26 [IpuMeHeHue MPU3HAKOB JIEIMMOCTH
LEJIBIX YHCET

87 [IpumeneHue NpUu3HAKOB JEIMMOCTH
uenbix yucen: HOJl u HOK

28 [IpuMeHeHu e PU3HAKOB IEIIUMOCTH
nenpix yncen: HOJl u HOK

29 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YHCEI: OCTATKU MO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne NpU3HAKOB JIETMMOCTH

91 LEJbIX YKcel: anroput™ EBkimaa niis
pelieHus 3a7a4 B LEIbIX YhCiax

9 O06o006meHue 3Hanumii mo teme: "Teopus
HenbIx uncen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHMIILHBIC CHCTEMEI U CHCTEMBI -
CIEICTBUS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/BI PELIEHNS CUCTEM U
COBOKYIHOCTEN pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U
96 COBOKYITHOCTEW MppaIlliOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METO/bI PEUICHHUS CUCTEM U
97 COBOKYITHOCTEW IMOKa3aTEeJIbHbIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpPaBHEHHI

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOrapu(MUIECKUX
YpaBHEHUI

OCHOBHbIE METOIbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHI

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYEeCKUX 3a]ay 1 3a7a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M peaibHOM
KU3HU, UHTEPIIPETALIUS 1OTYyYEHHBIX
pe3ynbTaTOB

IIpumeHenue cucTeM K peeHuIo
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U peaibHOM
KU3HH, NUHTEPIIPETALINS TOTYyYEHHBIX
pE3ynbTaTOB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a1a4 U3

103 Pa3IUYHBIX 00JaCTel HAYKU U peabHON
YKU3HU, MHTEPIIPETaIs TOTY4EHHbIX
pe3yJIbTaTOB
KonTpomnbHas padora: "Cucremsl

104 palMoHaNbHBIX, HPPALIMOHATBHBIX
[I0Ka3aTEeNbHbIX U JIOrapuHPMHUUECKUX
ypaBHEHHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 PanuoHanbHble HEPABEHCTBA C
napaMeTpaMu

107 PannonanbHbIEe CHCTEMBI C TApaMeTpaMu

108 HppannoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napaMeTpaMu

111 IToka3aTesnbHbBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuuecknue cuCTeMbl ¢
napaMerpaMu

114 TpuroHomerpu4eckue ypaBHEHHUs C
napaMeTpaMu

115 Tpuronomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHE CUCTEMBI C
napaMeTpaMu

117

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJieiel peabHbIX
CUTYallMi C TOMOIIbI YPABHEHUH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C rapameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJICNIeH pealibHbIX
CUTYaIMH C HOMOILbIO CUCTEM YpaBHEHUU
C mapameTpaMu

120

O000meHue 35anuii o TeMe: "3amayu ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cUCTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3alus 3HaHuil: "YpaBHeHusa"

123

[ToBTOpeHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWI: 'Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpEeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBenctsa"

126

[ToBTOpenue, 0600MIICHNKE,




cucrtemaTtu3anus 3Hanui: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cucremaTusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzanus 3Hanuii: "IlpousBognas u 1
e€ mpuMeHeHue"
IToBTOpenue, 0000IIIEHNE

b

cHCTEeMAaTH3alis 3HAHMIA: OH3BOJIHAS U

129 "IT 1
e€ nmpumMeHeHue"
[ToBTOpenue, 0000IICHNE,

130 cucremaTusanms 3HaHui: "MHTerpan u ero 1
npumeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3Hanui: "OyHkiyun"

132 [ToBTOpeHue, 0000IICHNE, |
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 HTorosast KOHTpoJbHas paboTa 1

134 Htorosas KOHTpoJbHas paboTa 1

135 [ToBTOpenue, 0000IICHNE, |
cHCTeMaTH3alus 3HaHUH

136 [ToBTOpenue, 0000IICHNE, |
CHCTEMaTH3allHs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KJTIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

1

IIpoBepsieMble IpeAMeTHbIE Pe3yIbTAaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Yucna ¥ BEIYHCICHUS

1.1

OnepupoBaTh MOHATUSAMHU: pPALUOHAIBHOE U JACHCTBUTEIBHOE YMUCIIO,
OOBIKHOBEHHAs U JeCATUYHAs IpOOb, IPOLIEHTHI

1.2

BomonHate  apudMernueckue — Oomepaluud € palOHAJbHBIMH U
JEMCTBUTEIbHBIMY YN CIIAMU

1.3

BreimmonHsaTs HpI/I6J'II/I)KéHHBIe BBIYM CIICHUA, UCIIOJIb3Y: IIpaBUJia OKPYI'JICHUA,
ACJIAaTb IPUKUAKY U OLICHKY PEC3YyJibTaTa BBIUHCIICHU I

1.4

OnepupoBaTh NMOHATUSAMU: CTEHEHb C LEJNBIM IIOKa3aTelIeM, CTaHAApTHas
¢dopma 3amucu JEMCTBUTEIBHOIO YHMCIa, KOPEHb HATYpaJbHOM CTENEHU;
UCIOJIb30BaTh MOAXOMAAILYI0 (OpMy 3amucu JEHCTBUTENBHBIX YUCEN IS
peLIeHNs MPAKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX

1.5

OnepupoBath NOHATUSIMU: CUHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOIO YIJIA;
UCMONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yria  uepe3  oOpaTHbIE
TPUTOHOMETpUYECKrEe QYHKINN

ypaBHeHI/IH U HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSMH: TOXJIECTBO, YpaBHEHUE, HEPaBEHCTBO, LEJIOE,
paloHaIbHOE, HppalyOHaJIbHOE YpaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BrimonHaTh mpeodpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHHUHM M peliaTh
TPUTOHOMETPUYECKUE YPaBHEHHS

23

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U HPPalldOHAIbHBIX
BBIDQKCHUW M pelaTb OCHOBHBIE THUIIBI LEJNBIX, PALMOHAIBHBIX H
UppaloHaIbHbIX YPABHEHUN U HEPABEHCTB

2.4

HpHMeHﬂTI) YpaBHCHHA W HCPABCHCTBA Jisd PCIICHUA MAaTEMATHUYCCKUX
3a]1a4 U 3a]1a4 U3 pa3InyHbIX o0sacTeil HAayKU U peabHON KU3HU

2.5

MogenupoBaTh peanbHbIE CHUTYallMHM Ha s3bIKE aireOpbl, COCTaBIAThH
BBIPAXKEHUs, YPABHEHMS, HEPABEHCTBA 110 YCJIOBHUIO 3aJ1a4M, UCCIEAOBAThH
MTOCTPOEHHBIE MOJIETIH C MCIOJIb30BaHUEM almnapara aire0psl

OyHKIUU U TpapUKu

3.1

OnepupoBath NOHATUSMU: (PYHKIUSA, CIOCOOBI 3aAaHusl QyHKLIUHU, 001acTh
ONpEIeNeHnsT M MHOXXECTBO 3HaueHHH ¢QyHKuMH, Tpaduk (yHKIHH,




B3aUMHO 00OpaTHBIC (QYHKIIHH

OnepupoBath MOHATHUAMHU: YETHOCTh M HEUYETHOCTb (YHKUUH, HYIHU

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBaTh rpaguku GyHKIUHN 1S peLIeHUs ypaBHEHUN
34 Ctpouts 1 ynuTaTh rpadUKN TMHEHHON (QYHKINHU, KBAAPATHIHON (YHKINU,
CTENeHHOW (PYHKIIUHU C IIeJIBIM MTOKa3aTelIeM
Ucnonb3oBate rpaduku (QYHKIUN A1 MCCIENOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pEUIeHUH 3ajad M3 JAPYTruX y4yeOHBIX MPEIMETOB U
peanbHOM KU3HH, BRIpAXXaTh GOPMYIaMH 3aBUCUMOCTH MEXIY BEIIMYNHAMHU
4 Hauana maremaTtnueckoro aHanmsa
41 OnepupoBath MOHSATUSIMU: TOCIENOBATEIbHOCTh, apupMeTH4ecKas Hu
' reoMeTpu4ecKas porpeccun
49 OnepupoBarh MOHATUSMH: OECKOHEUHO YyOBIBaloIas TIeoMeTpUuecKas
' nporpeccusi, cymma 0€CKOHEUHO yObIBaOIIel T€OMETPUYECKON pOrpeccuu
43 3amaBaTh MOCIEI0BATEIBHOCTH Pa3IMUHBIMH CIIOCO0AMU
44 Hcnonp30BaTh CBOWMCTBA MOCJIEIOBATEIBHOCTEH M MNPOTrpecCHil i
' pelleHus peajbHbIX 33/1a4 NPUKIIATHOIO XapaKkTepa
5 MHosecTBa U JIOTMKa
5.1 OnepupoBath MOHATUAMU: MHOXECTBO, OIEpAllUK HAJ MHOKECTBAMH
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT Uil ONUCaHus
5.2 peanbHBIX MPOLECCOB U SBJICHUMN, MPU PEIICHUH 3a/1ad U3 JIPYTruX y4eOHbIX
IIPEIMETOB
53 OnepupoBaTh  MOHATUSIMU:  ONpEIdEJeHHE,  Teopema,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus
pe3yJbTara
1 Yucna u BbIUUCIICHUS
OnepupoBaTh MOHATUSAMHU: HATypaJIbHOE, LIEJI0€ YMCIO; HCIO0JIb30BATh
1.1 MPU3HAKA ACITMMOCTH LENBIX YHCEN, PA3JIOKECHUE YHCIa Ha IPOCTBIE
MHO>KUTEIH JJI pellieHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C pAllMOHAIBHBIM [TOKa3aTEIeM
13 OnepupoBath MOHATHSAMU: JOrapudM UYHCIa, TECATUYHBIE U HATypaJbHbIC
' JorapupMel
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumMeHsAT, CBOWMCTBAa CTEMEHW [UIsI MpeoOpa3oBaHUS  BBIPAKEHUH,




OIICpHUpPOBATh IOHATHAMU: II0KA3ATCIIbBHOC YPAaBHCHUC HW HCEPABCHCTBO,
peuiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BremonHaTe mpeoOpa3oBaHUs BBIPAXKEHHM, COACPIKAIIUX JIOTapH(PMBL;

22 ONepUpPOBaTh MOHATHAMHU: JOrapu(pMUUecKkoe ypaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI JJOrapu(PMUIECKUX YPaBHEHUH U HEPAaBEHCTB
2.3 HaxonuTe pemienns mpocTeHmX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUM U €€ pelleHue;
24 HCIOJIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUN NI PEIICHUS MPAKTUYECKUX
3a1a4
)5 Haxonute pemeHust mpocTeimmMX CUCTEM U COBOKYITHOCTEH palyOHaIbHBIX
' YPaBHEHHI U HEPABEHCTB
MogenupoBaTh peanbHble CHUTyallUM Ha $3bIKE aireopbl, COCTaBJISThH
2.6 BBIPAJKEHUS, YPAaBHECHMs, HEPABEHCTBA M CUCTEMBI II0 YCIIOBHIO 33Ja4H,
HCCJIEZIOBATh TOCTPOEHHBIE MOEIHU C UCIIOIb30BaHUEM arlrapara ajaredpol
3 @Oyukuuu u rpaduku
OnepupoBaTh MNOHATUAMU: THepuoguueckas (QYHKIUS, HPOMEKYTKU
31 MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMma (yHKUUHU, HauOoiblliee U
' HauMeHblllee 3HayeHHs] (QYHKIUU Ha IPOMEXKYTKE; MCIOJIb30BATh UX IS
UCCIIeIOBaHUS (PYHKINHU, 3aJaHHON rpaduKkom
OnepupoBaTh MOHATUSAMU: TpaUKU M1OKA3aTEIbHOM, JorapuMUIEcKod U
3.2 TPUTOHOMETPUYECKUX (QYHKUUH; H300pakaTb UX Ha KOOPAMHATHOM
IIJIOCKOCTU M MCHOJIB30BAaTh JJIsSl pELICHUSI YPaBHEHUIN 1 HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOHN MIIOCKOCTH TpadUKH TMHEWHBIX ypaBHEHHMA
' Y UCIOJIb30BaTh UX AJIsl PELICHUs CUCTEMBI JINHEWHBIX YPaBHEHUN
34 Hcnonp3oBaTh rpapuku GYHKIUH [ MCCIEAOBAHMUS MPOILECCOB U
' 3aBUCUMOCTEH U3 IPYTUX Y4eOHBIX AUCHUIIINH
4 Hauana marematnueckoro ananmsa
OnepupoBaTh NOHATHAMHU: HENpepbIBHAS (GYHKILHUs, IPOU3BOAHASA (DYHKIIMH;
4.1 UCIIOJIb30BaTh T€OMETPUUYECKU M (U3UYECKU CMBICT MPOU3BOJHON IJIs
peleHus 3ana4
49 Haxomuth  mpou3BOJAHBIE ~ 3JEMEHTAapHBIX  (QYHKLUHHA,  BBIUUCIATH
' IIPOM3BOHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (PYHKIINH
Hcnonp3oBaTh  HPOM3BOIHYIO Ui HCCIENOBaHUA  (DyHKIMM  Ha
43 MOHOTOHHOCTb U DIKCTPEMYMBI, IIPUMEHATH DPE3YJbTaThl MCCIENOBAaHUSA K
MOCTPOEHUIO TpauKoB
44 Hcnonb30BaTe NPOU3BOAHYIO ISl HAXOXKIECHHMS HAWIy4LIEro pPEIICHUs B
' MIPUKJIAJHBIX, B TOM YU CJIE COLNUAIIBHO-9)KOHOMHYECKUX, 3a1a9ax
45 OnepupoBaTh MOHATHUSMM: T[EpBOOOpa3Hasi W HUHTErpai; IOHUMATh
' reoMeTpudecKuil U pu3nueckuii CMbICT HHTETpaJia
46 Haxonuts mepBooOpa3Hble 3JeMEHTapHBIX (YHKUUH, BEIYUCIAT HHTEIpal

o popmyne Hotorona — Jleitouuia




4.7

PemaTh nmpukiagHble 3aJa4d, B TOM YHCIE COLHAIBHO-3KOHOMUYECKOTO U
(bu31UecKoro xapakrepa, CpeICTBAMHA MaTEMAaTHYECKOr0 aHaIn3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

Kon
1 Yuca ¥ BEIYHUCIICHUS
Panmonanpabie  uyncima. OOBIKHOBEHHBIE W JIECSATUYHBIE JpOOHM, IPOIICHTHI,
11 OCCKOHEUHBIE MePUOInYeCKre APoOH. Apru(MeTHUEeCKrEe ONepaly ¢ palliOHATbHBIMU
’ YHUCIIaMH, peoOpa3oBaHuUs YUCIOBBIX BhIpakeHU. [IpuMeHeHne apodeit u mporeHToB
JUISL pelIeHus PUKJIagHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACJed 3HaHUHN U peabHOMN KU3HU
HeiicTBuTenpHbIe uncna. PaninoHanpHble M UppaliMoOHaIbHbIe Ynucaa. ApupMeTHIECKre
1.2 ornepanyu ¢ JOeHCTBUTENbHBIMM uuciaamMu. [IpuGnmxk€HHbIE BBIYMCIIEHUS, NpaBUIIa
OKpYTJICHHUS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BbIYM CICHHUI
Crernienb ¢ 1ieapiM rokasarenem. CtangaptHas GopMa 3amucH el CTBUTSIILHOTO YU CIIA.
1.3 Hcnonb3oBanue moaxoasiieid GopMbl 3allUCH JICHCTBUTEIBHBIX YHCEN JUIS PelIeHUs
MPAaKTUYECKUX 33/1a4 U MPEICTABICHUS JTaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypasibHOW cremeHu. JlelicTBUd ¢ apudMeTHnyecKuMu
' KOpPHSAMH HaTypaJIbHOM CTENEHH
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOI'O aprymMeHTa. ApKCUHYC, apKKOCHUHYC,
) apKTaHTE€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS 1 HEpABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS
29 [Ipeobpa3zoBaHre TPUTOHOMETPHUECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' (bopMmyIbl
)3 VYpaBHeHHMe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Merox
HWHTEpPBAJIOB
24 Pemenue nienpix u 1poOHO-paIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemiennie nuppaimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpUroHOMETPUYECKUX yPaBHEHU I
27 [IpuMeHeHuEe ypaBHEHU U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJlay U 3a/1a4 U3
) pa3IMYHBIX 00J1aCTEH HAYKU M PeaibHOM KH3HU
3 OyHKIMYU U rpaduKu
31 Oynkius, cnocodsl 3amanus (yskinuu. [paduk QyHkuum. BzaummHO 0OpaTHBIE
' GyHKIMH
39 Ob6nacth ompeneneHus W MHOXeECTBO 3HaueHud ¢yHkuuu. Hymm  ¢dyHkium.
' [TpoMexxyTkH 3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC PYHKITUN
33 Crenennast pyHKIMS ¢ HaTypaJbHBIM U LEJBIM roka3atesneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpaduK KOPHS 1-0OH CTEIICHU
14 Tpuronomerpuyeckass OKPYKXHOCTb, OIpPEIAEICHUE TPUTOHOMETPUUECKUX (PYHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro ananmsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3amaHUs IIOCIENOBaTeNbHOCTEH. MOHOTOHHEIE
' H0CIIEI0BATEILHOCTH
Apudmernueckass u TeoMeTpuueckas Tmporpeccuu. beckoHeuHo yObIBaromias
49 reomerpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH T€OMETPHYECKON
' nporpeccur. PopMmyna CIHOXKHBIX TMpPOIEHTOB. lcnons3oBaHue mporpeccuu st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, omepalud Haj MHoxecTtBaMu. Jlumarpammbl Oitnepa — Benna.
5.1 [IpumeHeHne TEeOpEeTHKO-MHOXECTBEHHOIO —alnaparta il ONMCAaHMsS peajbHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3aJ1a4 U3 JPYTUX Y4eOHBIX PEIMETOB
52 Onpenenenue, TeopemMa, CIEACTBHUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucna v BEIYUCICHUSA
1.1 Harypansnblie u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN
1.2 Crenens ¢ panmoHaJbHBIM Moka3aTesnaeM. CBOMCTBA CTeNEHU
1.3 Jlorapudm uncna. JlecsTHuHbIe U HATypaJIbHbIE JIOTapU(PMBbI
2 VYpaBHEHUS 1 HEpABEHCTBA
2.1 [IpeoOpazoBaHue BeIpaKeHUH, COJEpKAIINUX JIOTapHU(PMBbI
2.2 [TpeoOpazoBaHue BeIpaKeHUH, COJEPKAIIUX CTEIIEHU C pallMOHAJIBLHBIM ITOKa3aTeIeM
23 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
25 Jlorapudmuryeckue ypaBHEHUS U HEpaBEHCTBA
r 6 CucreMbl TMHEWHBIX ypaBHEHUH. Penienne npukiaiHbIx 3a1a4 ¢ IOMOUIbIO CUCTEMBbI
’ JIMHEWHBIX ypaBHEHUI
2.7 CucTtemMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUIO0 MATEMAaTUYECKUX 3a/au
' W 3371249 U3 PA3IMYHBIX 00JacTell HAYKHU U PeabHON KU3HU
3 @OyHKUIUU U TpapUKu
Oynknus. [lepuogmdeckue QyHkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcuMyMbl M MUHHUMYMBl (QyHKIuH. HanOonpliee W HauMeHblee 3HAUYCHHE
(YHKIIMK HA TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu




33 [Toka3arenbHas u Jorapupmuyeckas GyHKIMH, UX CBOWCTBA U IpauKu
34 Hcnonp3zoBanue rpagukoB QYHKIMH [ pellieHus] ypaBHEHUHN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB GYHKIUH IS KCCIICOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,
35 KOTOpbI€ BO3HHMKAIOT IMPU PELICHUM 3aJad U3 JAPYruX Yy4eOHBIX MPEIMETOB U
peanbHON KU3HU
4 Hagana maTeMaTn4yeckoro aHaausa
4.1 HenpepeiBabie hyHkmu. MeTon MHTEPBAJIOB /I PEUICHHS] HEPABEHCTB
4.2 ITponsBoanas pyHkuuu. I'eomeTpruueckuii 1 Gpu3NUECKU CMBICI IPOU3BOIHOMN
43 [TponsBoaHble 31eMeHTApHBIX GYHKIUHA. DOpMyJbl HAXOXKICHUS IPOU3BOAHOMN
' CYMMBI, TPOU3BEIEHUS U YaCTHOTO (PyHKIMH
[IpumeHeHne NpPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
44 sKcTpeMyMbl. HaxoxaeHne HauOOJbIIero U HaMMEHbUIETO 3Ha4€HUs (QYHKIMH Ha
OTpe3Ke
ITpuMeHeHne NPOU3BOAHON I HAXOXKIECHUS HAWJIyYLIEro PELIeHHs B MPUKIIAIHBIX
4.5 3ajjayax, I ONpeNeseHUs CKOPOCTU IIpolecca, 3aJaHHOro (GOopMysIol HIu
rpadgurom
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpuyeckiii 1 GU3NYECKU CMBICI. BBIYMCIICHHE HHTETpaia 1o

dopmyie Hrrotona — JleliOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSAMH: OIpeeleHue,
akcuoma, TeopeMa, CJEACTBHE, CBOWCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
0o0paTHOE W MPOTHBOIOIOXKHOE YTBEpP)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEpBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKILHUU;
MMPOBOAUTH AOKA3aTCJIbHBIC PACCYKACHHUA IPU PCIICHUHN 3aa4, OICHUBATH
1 JOTMYECKYK0 IPAaBWIBHOCTb  PACCYXACHUH; YMEHHE  OIEpUpPOBaATh
IMOHATUSAMU: MHOXKCCTBO, IMMOAMHOKECTBO, OICpallMUd HAA MHOXCCTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUU U IOpu pCIICHUHA 3aaa4, B TOM
YUCIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHITHIMHU:
rpad, cBs3HBIN T'pad, AepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
1 OIMUChIBATH rpaq)m Pas3IMIYHbIMU CHOCOGaMI/I; HCIIOJIb30BAaTh l"pa(i)I)I Ipn

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHATHSIMHU: HATYypaJbHOE YHUCIO, IEJI0€ YHUCIIO,
CTEIEHb C LIEJbIM MOKa3aTelieM, KOPEeHb HATyPaJbHOM CTEIEHH, CTEIEHD C
palMOHATIBHBIM ITOKAa3aTelleM, CTEIEeHb C JCHCTBUTEIBHBIM ITOKa3aTeseM,
gorapuM dYHUClIa, CHHYC, KOCHHYC W TaHTCHC MPOHM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJIYJI0, PAlHOHAIFHOE YHUCIIO, HUPPAMOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHbIX, MEIbIX, PALUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YuCesl; YMEHHUE UCIIOJIb30BATh MPU3HAKHU JEIMMOCTH, HAUMEHBIITUN 00U
JEMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, aiaropuT™M EBkiawma mpu
PCHICHUN 3aad, 3HAKOMCTBO C PAa3/IMYHBIMU IMO3UIITUOHHBIMHU CHCTCMaMU
CUHCJICHUA;, YMCHHEC BBITIOJHATL BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W Jiorapupmamu, mpeodpa3oBaHUs IPOOHO-
pPAllMOHAJIBHBIX ~ BBIPAXXEHUW; yYMEHUE  ONEPUPOBATH  IMOHATHUIMM:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccus, TreoOMCTpUUICCKad




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHE 3a/1aBaTh I1OCIEIOBATEIBHOCTH, B TOM YHUCIE C MOMOILBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIIJIGKCHOT'O  YHCJIa, dbopMa  3amUMCH  KOMIUICKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H ajreOpaudveckas); YMETb
MPOU3BOANTh apU(METUUECKHE ACHCTBUA C KOMIUIGKCHBIMH YHCJIAMH;
MPUBOJUTH MPUMEPHI UCIIOIB30BAaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuuma 2X2 u  3X3, omnpenenuTesb  MaTpPUIIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTPECACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTEIEeHHbIe, Jorapu@MuuecKkue, TPUTOHOMETPHUECKUE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPABHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB U CHUCTEM; YMEHHME pEIIaThb YypaBHEHWS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOLIBIO pa3JIMYHBIX INPUEMOB; pelIaTh
YpPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IapaMeTpPOM; IPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HayKu U pealbHOMN KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEPUOANYHOCTh (PYHKLHH, OTrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKkIMH, SKCTpeMyM (YHKIUH, HauOoJblllee U HauMEHbIlee 3HauYeHUs
(GYHKIMM Ha MPOMEXYTKE, HelpepblBHAs (DYHKIUSA, aCUMITOTHI I paduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOJAHASA (QYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHOH, IEpBOOOpa3Hasi, ONpenenEéHHbIN
UHTErpajl; yMEHME HaXOIUTh AaCUMOTOTHI Ipaduka (YHKUMM;, yMEHUE
BBIUUCIIATh  MPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUUH, HAXOOUTh YpaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIHOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (QYHKIHH,
HaxXOAWTh HauOONbIIME M HAaUMEHbIIME 3HayeHHs (yHKUUN; CTPOUTH
rpadukyu MHOTOWIEHOB C HCIOJb30BAaHHEM ammapara MaTeMaTHUeCKOIo
aHalIM3a; IPUMEHATh IPOU3BOJIHYIO Uil HAXOXKIAEHUS HaWIy4dIlero
pelieHUs] B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKHX H

du3nYecKrX 3a/ayax; HaAXOAUTh TUIOM@AAH U O0BEMBI (DUTYP C TTOMOIIBIO




HUHTCIrpalia; MNpUBOAWUTL IMPUMEPbBI MATEMATUYCCKOIO MOACIUPOBAHUA C

HOMOIIIBIO U (hepeHITnaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMIO3uLMs (QyHKUMN, JuHEHHas QYHKUMs, KBaJapaTU4yHas (QYHKIIMS,
pannoHanbHAs (QYHKIMS, CTENeHHas (YHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuMH, oOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIUH, MOKa3aTeslbHas U
ngorapumudeckas QYHKIUH,; YMEHHE CTPOMTh TIpaduKd HM3YyUYEHHBIX
(GYHKIMHE,  BBINONHATH  mpeoOpa3zoBaHust  rpadukoB  (QyHKIHIA,
UCTIOJIb30BaTh I'pauky AN M3Y4YEHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHUH 3aad U3 JPYr'HX y4eOHBIX NpEeIMEeTOB U 3ajad M3 peabHOMH
KHU3HHM;, BbIpaXaTb (QOpPMyJIaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpaduku QYHKUMN JUIs pelleHHs] ypaBHEHMIH,
HEpaBEHCTB W 33Jad C IapaMeTpamu; H300pakaTh HAa KOOPIMHATHOMN

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUMN, HEPABEHCTB U UX CUCTEM

YMeHue pemats TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YMCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHsS, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yH, HMCCIECI0BAaTb IIOJIYYEHHOE DEIICHUE WU
OLICHMBATh IPaBIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTABIIATH BbIpaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBHIO 3a1a4M, UCCIEN0BATh
MOCTPOEHHBIE  MOJENM C  HCIOJNb30BAHMEM  afmapara  airedpsl,

UHTEPIPETUPOBATH MOIYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apudMeTHuecKoe, MeluaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOI0 HabOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMAIHIO, IPEICTABICHHYIO B Ta0/MILIax, Ha Juarpammax, rpagukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHQOpMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C IMPUMEHEHHEM TI'paduuyecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUUeCcKH UCCIEA0BATh COBMECTHBIC

HaOJII0ICHNSI C TOMOLIbIO AUAarpaMM pacceuBaHUs U JIMHEWHOMN perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BEpOsATHOCTU, Qopmyiy bepHymin, koMOuHATOpHBIE (AKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydaliHas BEJIMYMHA, pACIPEAEIEHUE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cllydailHOM  BeNMWYUHBL, (QYHKIUU  paclpelneieHus U IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/eHHii; yMeHne
UCMOJIb30BaTh CBOWCTBA M3YUYCHHBIX pacHpeleleHUi g pelieHus 3aaay;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/AbI BEIOOPOUHBIX
UCCIIEZIOBAHUN; yMEHHME MPUBOIUTH MPUMEPHl IPOSBJIEHUA 3aKOHA
OONBIIMX 4YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSIX; YMEHUE
OIlEpUPOBATh MOHATUSAMM: COYETAHHE, IEePEeCTaHOBKA, YHUCIO COYETaHUH,
YUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAKTBI M PACCYXIEHUS AJIs pPelIeHUs 3a]ad; OL[eHUBATh
BEPOSITHOCTU PEAIbHBIX COOBITUIN; COCTABJISATH BEPOATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYEHHBINA PE3yIbTAT

YMmenune OIICPpHUPOBATH INOHATHUAMMU: TOYKa, npsmad, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MPSIMbIE, MapaIeIbHOCTh U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YroJd MEXAY IJIOCKOCTIMH,
pacCToOdIHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHE HCIOJB30BAaTh MpPU PCUHICHUU
3a7lad U3y4yeHHble (DAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHUE OL|€HUBAThb
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHYECKue
MOJENU C IOMOIIBIO TI'E€OMETPUUYECKUX IOHATHM M BEJIMYUH, pellaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3a]aUU
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YMeHue ornepupoBaTh MOHATUSAMHU: IUIOMAAL (GUTYypbl, 00bEM (GUTYDHI,
MHOT'OTPaHHUK, MPaBWIbHBIH MHOTOIPAHHHUK, CCUCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH THUPAMHUJIBI, MPHU3MBI, KOHyCa, MHMJIMHIpa, O00BEM KyOa,
OPSMOYTONILHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHYyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM MHIMHIPA,

napamuiCJibHbIE€ OCHU HWJIM OCHOBAHHIO, CCUCHHUC IIapa, IJIOCKOCTD,




Kacaromasicst cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTb CEYeHHE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHUCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMynHpoOBaTH OMpeNeNeHNus U3y9aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI O
CBOWCTBaX W TMpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEpPratb HMX; YMEHUWE TPOBOJIUTH Kiaccupukanu QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITOJIHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMU: JBUKEHHE B  IPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00OUsS, TOA00HBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (HUTYyphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh TEOMETPUICCKHUE OTHOMICHUS MPH
peIIeHUH 3a7a49;, HaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JIMHA, YTOI,
IUIOMIAb, 00BEM) IPH PEIICHUU 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYMHBI
(amuHa, yroiy, miowm@Ab, O0bEM, IUIOMIAAb MOBEPXHOCTH), HCHOJIb3YS
U3yYeHHBbIC (OPMYJIBI U METOJBI, B TOM YHCJIC: TUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IWIMHIpA, TIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO — TIapajUle/iennuIea, TUPAMUIbI, MPU3MBI, [THJIHHJIPA,

KOHYca, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYD
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YMenue OIICPpUPOBATL MOHATHAMU: IPAMOYIOJIbHAsI CUCTCMa KOOPIHWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMu; YMCHHC HCIIOJIb30BATh BeKTOpHBIﬁ n KOOpI[I/IHaTHLIﬁ METO

JJiL peIICHUA TCOMCTPUYCCKU X 3aaad M 3a1a4 Jpyrux y‘le6HBIX npeamMeETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKH B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
IPOIIECCOB M SBJICHUH; yMEHHE paClO3HAaBaTh IMPOSIBICHHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MIPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKONW U MUPOBOM MaTEMaTH4ECKOM HAyKH




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTtnueckuil KOpeHb HaTypajbHOW creneHH. JlelicTBus ¢ apupMeTHYeCKUMHU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crenienb ¢ nensiM nokasareneMm. CTeneHb ¢ palmoOHAIbHBIM MToKa3aTeneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyrciaamu. [1puOnmkEéHHble BEIYUCICHUS, IPaBUiIa OKPYTJIEHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 KomrmnekcHbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANILHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u ApoOHO-paLIMOHANBEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazatenbHbIC U JTOrapu(PMUIECKHIE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. ONpenenuTens MaTpULbl
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [leproanueckue GyHKIUN
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢yHkuuu. Hymun dyHKmm.
10 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HATypaJdbHBIM H LEJIbIM MOKazareneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Toukn paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CoiictBa  (QyHKUMH,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmysia cloKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpouzBoanbIe 351eMEeHTapHBIX QYHKIMMA
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HA4YeHUs! (QYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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