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HHOACHUTEJBbHAA 3AIINCKA

Y4eOHbIii Kypc «Aunrebpa W Havala MaTEMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TPOrpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, IOCKOJIBKY, C OJHOMU
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y Ui H3Y4YCHHsS] BCEX ECTECTBEHHO-
Hay4HBIX KYpPCOB, & C APYrod CTOpPOHBI, ()OPMHPYET JOTHYECKOE M aOCTPAKTHOE MBIILICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
HUCTOPHUM, CJIIOBECHOCTH M JPYTUX JUCHUIUIMH. B pamkax nmaHHOro yd4eOHOro Kypca
oOyyJaronuecss OBJIAJICBAIOT YHHUBEPCAJIBbHBIM  SI3BIKOM COBPEMEHHOM HAayKH, KoOTOpas
dbopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTHYECKOH (hopme.

Y4eOHblil Kypc anreOpbl M Hadal MAaTeMaTHYeCKOTO aHallM3a 3aKJIaJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (U3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJICHIIUNA PAa3BUTUS DKOHOMHUKHA M OOIIECTBEHHOM >XW3HH, IMO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BATh WX TS
JAIBHEWINET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPAaKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIMSIMHU alIreOpbl U MaTeMaTHYECKOTO aHaIu3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPXKACHHSI C MOMOIIBI0 WHIYKIIMH M PACCYXIaTh JEAYKTUBHO, MCIIOIh30BaTh 00OOIICHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U AaHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIJICHUE.

B xoxe u3ydyenus yueOHOro kypca «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHaIH3a»
oOyyJaronuecss TMOJy4aloT HOBBIA OIBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIHLHOTO
MOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYyallMil, UHTEPIpPETAluU IOJTYyYEHHBIX
pelieHui, 3HaAKOMATCSI ¢ MPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

YueOHbIl Kypc 00JaaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIHAIOM, KOTOPBIHA
peanu3yeTcss Kak uepe3 yueOHBIH MaTepual, CHoCOOCTBYIOMIMI (OPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe meroauku oOydeHHs aiareOpe W HayalaM MaTeMaTHYeCKOro aHalu3a JIeKUT
NI TeTbHOCTHBIN MPUHIIUTI 00yUYEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hayana MaTeMaTHYeCKOro aHalIU3a BbIIACICHBI
CJIEMYIONINE COJIepKATEIHbHO-METOUYECKEe JHHUHN: «Yucina U BBIUKCICHUS», «DYHKIUUA U
rpaduxu», «YpaBHEHUs U HEpaBEeHCTBay», «Havana MaremaTH4eckoro aHanusa», «MHOKeCTBa U
norukay. Bce OCHOBHBIE COJEPKATEIBHO-METOAMYECKUE JUHUU H3Y4aloTCs Ha MPOTSHKEHUU
JBYX JIeT OOyueHUs Ha YpOBHE CpeIHero oOmiero oOpa3oBaHMs, €CTECTBEHHO JOMOINHSS APYT
Jpyra W TIOCTENIEHHO HACHIIIAsCh HOBBIMH TE€MaMH W paszzaeiamu. J[aHHBIN y4eOHBIA Kypc
SBIISIETCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSET B cede CoJep)KaHUE HECKOIbKHX
MaTeMaTUYeCKUX IUCIUIUINH, TaKUX Kak ainreOpa, TPUTOHOMETPHUS, MAaTEeMAaTHUYCCKUN aHaIHN3,
TEOpUsi MHOXKECTB, MaTreMaTudeckas Jjoruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIQICBAlOT BCE€ Ooyiee MMPOKHUM MAaTEMAaTHUUYECKUM almapaToM, y HHUX TOCIEA0BATEIIbHO
dbopMUpyeTCS ¥ COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MATEMAaTHUECKYyI0 MOJENh pPealbHOM
CUTyaIlMi, TPUMEHSITh 3HAHWS, MOJYyYEHHBIE TPHU HM3YyYeHWH Y4eOHOTrO Kypca, JUId perieHus
CaMOCTOSITENILHO C(HOPMYIUPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a 3aTeM HHTePHpPeTHPOBATH
CBOH OTBET.

CognepxxarenpHO-MeTOAMYECKass ~ JuHUA  «Uucna W BBIYMCIEHUS»  3aBEpILAET
dbopMHUpOBaHHE HABBHIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX YHMCEN, KOTOpPOE OBLJIO HA4YaTo Ha
ypOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odimiero o0pasoBaHus 0coOoe



BHUMaHUeE ynemnseTcss (JOPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIUYMCICHHM, BKIIOYAIOIINX B
ce0sl UCIONIb30BaHNE PA3TUYHBIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarONIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHATBHBIX U
JICUCTBUTEIIBHBIX YHMCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEN. B Kaxaom H3 3TUX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECKue 3a/1auu U Olepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IIeNIbIX YHCEN, O0cCoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTnyecKkue ornepaluu, a TakKe H3BICUCHUE
KOpHS ~ HAaTypaJbHOW CTENEHHM HAa  MHOXECTBE KOMIUIEKCHBIX 4ucel. bnaromaps
MIOCJIEIOBATEIbHOMY  PaCUIMPEHHI0  Kpyra  HCIOJb3YEMbIX  YUCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX MPUMEHEHUS JUIS peHICHHs pPa3InYHbBIX 33a1a4  (OopMUpPYETCS
MPEACTABICHUE O €JAMHCTBE MATEMATHKM KaK HAaykKM U €€ poJIM B IOCTPOCHHUHM MoOjJeNen
peaTbHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro oOydyeHUs Ha
YpOBHE cpemHero oO0mero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammbl
MPEeyCMOTPEHO PEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxkammx napamerpel. [loslydeHHbIE YMEHHS IIMPOKO HMCIOJIB3YIOTCA MPH HCCIEA0BAHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEHICHUH NPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX ¥ HAMMCHBITUX 3HAaYeHWH QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
paldOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUH,
coJlepKallX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JANbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIILJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTUBHBIX PacCy>KICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TpeICcTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33124, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CogepxarenpHo-MeToAUYeCKass TUHUS «DYHKIMHM U TpadUKM» TECHO MEPEeryIeTaeTcs C
JpYrUMU  JIUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEN0BATEIbHOCTh  M3y4YEHMs  Marepuana. [3ydeHue  CTENeHHOM, ITOKa3aTeJIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCTIOIb30BAaHUE
byHKIMI U pemieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEUICHWEM ypaBHEHHUU M HepaBeHCTB. [Ipu
3TOM OonbIllOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HAlleIieH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B pas3iuyHON (opme:
aHAIUTUYECKOW, Tpaduyeckod U croBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AllHH,
MCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHast nuHus «Havana maTeMaTH4ecKOro aHaln3a» MO3BOJSET CYIIECTBEHHO
pacIIpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYMHBIX O0y4YaroIIiuMcs,
TaK KaK y HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH W YCKOpeHHs mpoieccoB. JlaHHas coaepkaTeiabHas JHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHHSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaXOJUTh HAWIyYIIEe PEIICHUE B MPUKIAAHBIX, B TOM YHCIE COUHUAIbHO-DKOHOMHYECKHUX,
3a/la4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYeCKOTO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydarommuecs



Y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHo-MeTOIMYeCKass JHHUS «MHOXKeECTBa M JIOTMKa» BKIIOYaeT B cedd
9JIEMEHThl TEOPUM MHOXXECTB U MAaTeMaTU4YecKOW JIOTUKH. TeopeTHKO-MHO>KECTBEHHBIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHHUBEPCATIbHBIA SI3bIK, OOBEAMHSIIONIMM BCE pa3zesibl MaTeMaTUKUd U €€ MPUIOKEHHM, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKUE TUCIMIUIMHBI U UX MPUIOKEHHS B eAnHoe 1enoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKHd M HCIIOJIB30BaTh €ro JUIsl BBIPAXEHUS CBOUX MbICHeH. [lpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKW KaK HayKH CJeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOrOCTb
00OCHOBaHMH M  CJIEIOBaHHE OINPEACIEHHBIM IpaBUjaM IOCTPOEHMSI JOKAa3aTENIbCTB.
3HAKOMCTBO C D3JIEMEHTaMH MAaTeMaTH4YEeCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUICHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yueOHOM Kypce «Anredpa v Hayajia MaTEMATUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOr0 MOJIETUPOBaHUs, KOTOpbIE TMPHU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
anmapara aiareOpbl U MaTeMaTH4YecKOro aHalli3a, MHTEPIPETAlUU IOJYYEHHBIX pPe3yJbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXAbIM U3 pa3lesioB IPOrpaMMbl, MOCKOJIBKY BECh MarepHuall
yu4eOHOro Kypca IIMPOKO HCIOJNB3YeTCS JUIsl pElIeHUs NpUKIagHbBIX 3aaad. [lpu pemenuun
peabHBIX MPAKTUYECKHX 3aJad oOydyaromuecss pa3BUBAIOT HAOIIOATENbHOCTh, YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAIOTHIO, 0000maTh U
KOHKPETU3UpOBaTh mpodnemy. JlearenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB DPEHICHUS
MPUKIAIHBIX 33/1a4 OpraHU3yeTcs B MpoIlecce U3yUeHUsl BCeX TeM yuyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHaIu3ay.

Ha uzydenue yue6HOTO Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeit 1 MPOLEHTOB Ui peIIeHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenpHbIe YHCla. ParyioHanbHBIE W HUppalMOHAIBHBIC 4yucia. Apudmernyeckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMCIaMH. MOAyiab INEHMCTBUTEIBHOIO YHMCIA U €ro CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenp ¢ 1ensiM nokaszaresneM. bunom Herotona. Mcnonbs3oBanue noaxonsmiend (popmbl
3allACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7ad U IIPEICTaBICHNS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKAa3aTeIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUI-CIIEACTBHs. HepaBeHCTBO, peleHue HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEJIbIX U JPOOHO-pallMOHATILHBIX YPAaBHEHUH M HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensi ¢ nensivu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHHUM, COIEPIKALINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHEHHsA. (OCHOBHbIE METOABI  PELIEHUS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJABI pEIIeHUs JIorapupMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEHHBIX YpaBHEHHMW. MaTpuuma cUCTEMBbl JMHEHHBIX YpPaBHEHHM.
Onpenenurens MaTpUIBl 2X2, €ro TeOMETPUYECKHH CMBICII W CBOMCTBA, BBIUUCICHUE
€ro 3Ha4CHMs, IPUMEHEHUE OIpPEACIUTENA [ PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Pemienne npuknaaHbIX 3a4ad C IOMOINBIO CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanue
IIOCTPOEHHON MOJIEIIH C IIOMOIIBIO MATPULL U OIIPEIEITUTENICH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJENEH peallbHOW CHTyallMd C IOMOIIBK) YpPaBHEHUH WU
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPAaBEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rpadpuKu

OyHkuus, crnocoObl 3amaHus GyHKOUH. B3auMmHO oOpatnble ¢yHkiuu. Kommnosumwus
¢bynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIMHA.

Ob6unacTp onpeneneHuss 1 MHOXeCTBO 3HaueHui ¢yHkiuu. Hymu ¢dynkuuu. [Ipomexyrku
3HaKonocTossHCTBa. YETHble u Heu€THble QyHKuuU. [lepuognueckue dyHkumuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI (yHKIuU. Hanbosbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.



Jlunelinas, KBagpaTHuHas U ApoOHO-THMHEHHAs QYHKINU. DJIEeMEHTapHOE UCCIIEOBAaHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass pyHKIMsI C HaTypaldbHBIM M IENBIM IMOKazareneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u jgorapudmuyeckas GyHKIUMHN, UX CBOWCTBA U rpaduku. Mcmnonb3zoBaHue
rpaduKoB QYHKIUH U peLIeHUs YPaBHEHHH.

Tpuronomerpuyeckass OKPYXHOCTb, OINpEAEIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHI
YKCIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCMOCTH B PEAJIbHBIX Ipolieccax U SBJICHUsX. [’ papuku peanbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIIOCOORI 3aMaHusl IOCIEA0BATENbLHOCTEH. MeTon MaTeMaTHIECKON
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIETOBATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIN3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuyeckasi nmporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTPECCHH.
JluHelHbII W SKCHOHEHIUANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcrnionbs30BaHue NMPOrpeccuu Uil pELIEHUs PEANIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHkuuu M ux cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[TepBasi u BrOpas nmpown3BoaHbIe GyHKIMH. OnpenereHne, TeOMETPUISCKUN U (pU3UIeCKuiA
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QpyHKIMH.

[TponsBonHbIe ArieMeHTapHBIX (QyHKIMA. [Ipor3BogHAST CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHuoxecTBa M JIOTHKA

MHoxecTBO, onepaluy HaJ MHOXECTBaMU UM UX cBoWcTBa. [[uarpammsel Diinepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINHCAaHMs PEATbHBIX MPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTUYeCKOro  OOBEKTa,  CIEJCTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KUIIACC

Yucsia ¥ BbIYUCICHUSA

Harypanpaple u menbsie uwcna. [IpuMeHEHHWE NPU3HAKOB JACITUMOCTH IEJBIX YHCEl,
HaubonbImi oO0mmii genutensd (nainee — HOJl) u nanmenbiee obmiee kpatHoe (ganee — HOK),
OCTaTKOB IT0 MOAYJIIO0, alropuTMa EBKIIM/IA 17151 pemeH s 3a1a4 B TSJIbIX YHCIIaX.

KommiekcHple uucna. AnreOpanueckas ¢ TPUTOHOMETpUYecKas (QOpMBbI  3aIUCH
KOMIUIEKCHOTO YHCia. ApUPMETHIESCKHE ONEPald ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO dYwWcia. [IpuMeHeHWe KOMIICKCHBIX YHCEN JUIS PemICHHUS (U3WYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHHUs1 M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TMOMOIIBIO TPUTOHOMETPHUYECKON
OKPYXHOCTH. Pelrenne TpuroHoMeTpuIecKiux HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(IMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEN PALlMOHAIBHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPABHEHU.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKUX 3aJad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAIbHOM JKW3HM, HHTEPIPETAlus MOTyYSHHBIX
pE3yNbTaTOB.

DOyHKUUM U rPpadpuKu

I'paduk xommnosunuu ¢GyHkiuil. ['eomerpuueckue oOpa3bl ypaBHEHHIl M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['paduueckue MeTOAbl pelICHWs ypaBHEHWH W HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a/1a4 C mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (QYHKIMNA IS MCCIEAOBAaHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Havyana maTeMaTH4eCKOro aHajJIu3a

[TpuMmeHeHre MPOU3BOAHOM K UCCIENOBAHHUIO (PYHKIIMI HA MOHOTOHHOCThH U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpumeHeHre NOpPOW3BOAHOM I HAXOXKIACHUS HAWIYYILIEro PEIICeHHs B IMPUKIATHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOPEHHUs TIpolecca, 3aZaHHOro (GopMynoil wuim
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEepBOOOpa3HBIX. [lepBoOOpa3HBIC AIEMEHTAPHBIX
byukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomeTpryeckuil CMBICI UHTErpana. Beruucinenue onpenenéHHoro MHTerpana
no popmyne Hetotona-Jleli6uuma.

[lpumeHeHne wWHTErpaja i HAXOXKICHUS IUIOMIAJeH IUIOCKHX GUryp u 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennii nuddepeHIaTbHbIX ypaBHeHHH. MaTeMaTH4ecKoe MOICITUPOBaHHE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHN YHEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YI'JIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKJAAHCKONM TO3MIMM OOYydYaKIIErocss KaK aKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa)TaHCKOW MIACHTUYHOCTH, YBAKECHHSI K MPOILJIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUMCKUX
MAaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM PUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOYas  OCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) ¢pu3nyeckoro BocnuTaHMM:

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHSTh MaTEMaTUUECKUE 3HAHUS B HHTEPECAX 370POBOTO
u Oe3omacHOro obOpasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3ndeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTHU TPYIOJIO0Us, HHTEpEC K pasNudyHbIM chepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbl, TOHUMAaHWE BIMUSHUSA COIHMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOILIEH Cpelbl, MIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIECJICTBUN ISl OKPYXKAIOIIEH CPEJIbl;

8) IEeHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTU4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYHIIECTBIISITH MPOEKTHYIO U MCCIIEI0OBATEIbCKYIO ACSITEIbHOCTh WHIUBUAYAIBHO U
B TpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAecTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbBIC MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiacCU(UKAlUU, OCHOBaHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBATH U NPEOOPA3OBBIBATH CYKICHHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeurs B (hakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (IIpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHUs y4eOHOW 3adauu  (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHUS, (OPMYIHPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIHHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TMPOIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIIUTHI HHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha BOMPOC M IS
pelieHus 3a1a4uu;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CHUCTEMAaTHU3UPOBATh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U (QopMm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WH(MOpPMAIMIO, TMPEACTaBIATH €€ B pasnu4Hblx  (opmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HWH(OOpPMAIMM TO CaMOCTOATEIHRHO  CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU M IEISIMH
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX



TCKCTAaX, HAaBaTb IMOACHCHUA TII0 XO4Yy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOqueHHBIﬁ
pe3yJbTar;

B X0/ OOCYKAEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXKIAa€MOH TEMbI, MPOOIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, 0OHApYKUBATh pa3jIMyhe M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popMe POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEACTaBJIATL PE3YJIbTaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4  NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIaH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIIOCOO pemIeHHs C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapUaHTHI peICHUH ¢ yu€TOM HOBOM HH(pOpMAaILIUK.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TIO3HABATEILHOW PE(PICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHIA
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yiIbTaTa PEeIIeHUs] MaTeEMaTUUECKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PELICHMM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSAM, OOBACHATH IPUUMHBI TOCTUKEHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

MIOHMMATh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpH
pelieHUMH y4eOHBIX 3ajay, NpPUHUMATh LEeJIb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaeisiTh BUIBI pabOT, TOrOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyXkneHUs, OOMEH MHEHHH, «MO3rOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHumy o60ydenus B 10 kiacce oOydaroluiics MNOMYYUT CIEIYIOLUIUE IPEIMETHbIE
pe3ynbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammbl ydeOHOTro Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BHIYMCIICHUS:

CBOOOJIHO ONEPHPOBATH MOHATUAMH: PallMOHAIBHOE YMCIIO0, OECKOHEYHAsl epuoIudecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIHLHOE YHCIIO, MHOXKECTBA PAI[MOHAJIBHBIX U JIEHCTBUTENIBbHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOU U MPOLEHTHI 7S PELIeHUs MPUKIAIHBIX 3a/1a4d U3 Pa3INuHbIX OTpacie
3HAHUU U pEAIIbHOM KU3HU;

IPUMEHSTh NPUONMKEHHBIE BBIUMCICHUS, MpaBWa OKPYIJICHHS, MPUKUAKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTEMEHb C IeJbIM II0Ka3aTeseM, MCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JAEHCTBUTEIBHBIX YUCEN JUIS pelIeHUs NPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpalbHOI CTENEeHH;



CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTEIIEHb C PAllHOHATLHBIM IIOKA3aTeIeM;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: JIorapudM 4YHUCIA, JNECATUYHBIE M HATypaJlbHbIE
J0TapuQMmBbl;

CBOOOJTHO OIEpUPOBATh MOHATUAMU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO
apryMeHra;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJIHO ONEPHPOBATH NOHATUSAMM: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IOPUMEHATh Pa3jIM4YHble METOJAbl PEIICHUS pPALUOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW NEePEeMEHHOW, MHOTOUIEH C
HeNbIMA  KOO(PQHUIMEHTaMH, KOPHU MHOTOYICHA, NPUMEHSATH JeJIeHHe MHOrOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO OMNEpUPOBATH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIla,
ONpesieNIUTeNb MaTpulbl 2 X2 M ero IeOMETPUYECKUH CMBICH, HCIIOJIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BbIYUCICHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JUIs PEeIeHus
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ybTarT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU JUIsl TpeoOpa3oBaHUsl BhIPaXKEHUI;

BBINOJIHATh ~ NPeoOpa3oBaHMs YMCIIOBBIX  BBIPQXKEHUH, coOJEpXKalluX CTENEeHUu ¢
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOiicTBa  yiorapudMoB Juid  mpeoOpa3oBaHUs  JOrapupMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYecKue  (Gopmyisl  ans  HpeoOpazoBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSIThH
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyallud Ha S3bIKe aureOpbl, COCTAaBJIATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUUHU, KOMMO3UIUSA (YyHKIMH, rpaduk (YHKIUM, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO ONEepUpOBaTh MOHATHSIMU: 00JAcCTh ONpEAETeHHUSs M MHOXKECTBO 3HAYCHMH
GbyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPHPOBATh MOHATHUSAMH: YETHbIE W HEUETHBIC (DYHKIUH, MEPUOAUYECKHUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMBl W MHUHUMYMBI (YHKIIWH,
HauOoJIbIlIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOZHO ONEpUPOBATH MOHATHSMH: CTENEHHas (YHKIUS C HATypaJbHBIM M IIEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM M LIEJBIM IOKa3aTeneM, rpaduk
KOpPHSI N-O CTeNeHN KaK (YHKIIMHY 0OpaTHOW CTENEeHH C HAaTypaJlbHbIM ITOKa3aTeseM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHUHAs M JApOOHO-IMHEHHas (QyHKIUH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEIOBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: IMOKa3aTeiabHas U Jorapupmuueckas (QyHKIHUH, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pElIeHHs YpaBHEHUH;



CBOOOJTHO OIEPUPOBATH TMOHATUAMU: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OMpEICIICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIBb30BaTh rpaduku (YHKUUH [UIS MCCIEIOBAaHMUS TPOLIECCOB M 3aBHCUMOCTEH mpu
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpaXkaTb (OpMyIaMu
3aBUCHMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO ONEpPHPOBATh MOHATHUSAMH: apH(PMETHUecKas W TeOMETPHUYECKas MPOTpeccHs,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUIECKasi POrPeccHsl, TUHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEPHPOBATH  TMOHATHAMHU:  IIOCIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHHS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMU, TOUKU pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO ONEpUpOBaTh IMOHATHEM: (YHKLHS, HENpepblBHAs Ha OTpe3Ke, NPUMEHATh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJHO OmnepupoBaTh MOHATHSAMU: TIepBass M BTOpas NPOM3BOJHBbIC (DYHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IIPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YaCTHOTO M KOMIIO3MLMM JIBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLIeHUs 3a1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€pallUi HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapar i ONKMCAHUS PEABHBIX IIPOLECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATh IOHATUSMU: OIPEAEICHUE, TEOopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K koHny oOydyenuss B 11 kJacce oOyyaromuiicss MOMY4YUT CJEAYIOLIUME TNPEAMETHbBIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOI0 aHaJIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpUPOBAaTh NOHATHUSAMU: HATypalbHOE U II€JI0€ YHUCIO, MHOXECTBa
HaTypaJbHBIX M LIEJBIX YHCEI, UCIIOIB30BaTh Npu3Haku aenumocty nensix yucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLeHUs 3a7a4, IPUMEHATh alnroput™M EBkinaa;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3allUChIBATh HATYpaJIbHbIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHCcell, PE/ICTaBIsATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckoi U TPUTOHOMETpUYECcKol (opme,
BBITIOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO  OMEpHpPOBaTh  MMOHATUSAMHU:  HMppallMOHANbHbIE,  MOKa3aTeJIbHbIE U
JorapuMuyuecKre HEpaBeHCTBA, HAXOAUTh UX PELICHHSI C TOMOUIbI0 PAaBHOCUIIBHBIX MEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO ONEpUPOBATh MOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HE00XouMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUHN M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELIEHUs] CHCTEMBI M COBOKYITHOCTEN
paloHaIbHBIX, HpPpAlOHATIbHBIX, IIOKA3aTeNbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPABEHCTB;



pemaTts  palMoOHANbHBIC, WppaIlMOHATbHBIC, IIOKa3aTeNbHbIC, JIOTapU(PMUIECKHE U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TTapaMeTphl;

MPUMEHSTH TpadUdecKue METOJIBI Uil PEIICHHsI yPAaBHEHUH U HEPABEHCTB, a TAKXKE 3a71a4
C mapaMeTpaMu;

MOJICTIMPOBATh pEallbHbIC CUTYyalldd Ha S3bIKE aJIreOphl, COCTABISITH BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI 10 YCJIOBHMIO 3a/1ay, HCCJIENIO0BaTh MOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pe3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpadUKU KOMITO3UIIUU (YHKIIMA C MOMOIIBIO 3JIEMEHTAPHOTO HCCICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHUI 1 HEPABCHCTB HAa KOOPAMHATHOMN TIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHSTh DYHKIIUHU JJI1 MOJICTTMPOBAHUS M UCCIICIOBAHUS PEeabHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJmu3a:

UCIIONIb30BAaTh TMPOM3BOJHYIO IS HCCICNOBAaHUS (YHKIMH HAa MOHOTOHHOCTH H
SKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOM3BOAHYIO JJIsi HAXOXKJIEHUS HAWIYYIIEro peHieHHs] B MPHUKIAIHBIX, B
TOM YHCJI€ COLUAIBbHO-DKOHOMHYECKUX, 3a7a4ax, ISl ONPEICICHHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOIHO ONEPHUPOBATH TOHATUSMHU: TIEPBOOOPa3HAs, ONPEACIEHHBIA HHTETPAJ, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTerpasn mo ¢opmyine HproTona-
JletiOnuna;

HAXOJUTh IJIOMAAN MIOCKUX (GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpasa;

MMETh TPEJICTABIICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUM Ha IMPUMEPE COCTABICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemath MpUKIATHBIC 337a9d, B TOM YHCIE COIMAIBHO-DKOHOMUYECKOTO M (PHU3UIECKOTro
XapakTepa, CpeICTBaMU MAaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmMeHoBaHMe pa3ienoB U TeM ‘ KonunuecTtBo yacoB
n/m HPOrpaMMbl ‘BceroH KoHTponbHBIE PaOOTHI
1 |MHoXecTBO NEUCTBUTENLHBIX YHCell. || 24 1
MHuorounensl. PaninonanbHbie
ypaBHEHHS U HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX YpaBHCHUMN
2 ||®@yskiuu u rpaduku. CreneHHas 12 1
(GyHKLUS C LETBIM ITOKa3aTeeM
3 ||Apudmernueckuii KOpeHb n-0i 15 1
crenenu. MppanuoHaibHbie
YpaBHEHHS
4 |Iloka3zaTtenbHas QyHKIIHUS. 10 1
IToka3aTenbHbIC ypaBHEHUS
5 |Jlorapudmuueckast QyHKITHS. 18 1
Jlorapudmuueckue ypaBHeHUs
6 |TpuroHomerpuyeckue BhIpaXKEHUA U | 22 1
YpaBHEHHS
‘7 HHOCJ‘IG,I[OB&TGJ‘IBHOCTI/I U TIPOTPECCUU H 10 ‘
8 |[HempepbiBHBIE QYHKIIUU. 20
[TpousBogHas
9 |[[ToBTOpeHue, 060O0IICHHE, 5 1
CUCTeMAaTH3aIHsl 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O 136 9
[TPOTPAMME
11 KJIACC
Ne HanmenoBanue pas3zaennos u tem KonnuecTBo 4acos
n/m HpOTpaMMBI Bcero|| Konrponbhsie || IIpaktudeckue
paboTsI paboTsI
1 |[MccnenoBanue GyHKIUH C TOMOIIBIO 22 1
MPOU3BOAHOMN
‘2 HHepBoo6pa3Ha;1 Y MHTETpal H 12 H 1 H
3  |['paduku TpuroHoMeTpUYECKUX (PYHKIUH. 14 1
Tpuronomerpuveckrne HepaBeHCTBA
4  |UppauumoHanbHble, OKa3aTEIbHbBIE U 24 1
norapupMHUUECKre HEPAaBEHCTBA
‘5 HKOMHJ‘IGKCHHG qucia H 10 H H
‘6 HHaTypaJILHLIe U TIeTIbIC YnCIIa H 10 H H
7 ||Cucremsl paliioHaIbHbIX, 12
WppaIlMOHATFHBIX TTOKAa3aTeNbHBIX U
norapu(PMUIECKUX ypaBHEHUM
‘8 H3a;[aq1/1 C mapamMeTpaMu H 16 H 1 H




Ne HaumenoBanue pas3zneios u teM KonunuecTBo yacos
n/m [pOrpaMMel Beero|| Konrposbnbie || ITpakTuueckue
paboThI paboThl
9 |lloBTOpenue, o6obmEeHne, cucteMaTu3anus | 16 1
3HaHUHN
OBILEE KOJIMYECTBO YACOB I10 136 9 0
[TPOT'PAMME

ITPOBEPSEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSI OCHOBHOM
OPA30OBATEJIbHOU TPOI'PAMMbI

10 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsieMble NpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
pobep 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHusA
pe3yjabTara
1 Yuciia ¥ BEIYUCICHUS
11 OnepupoBaTh  MOHATHSAMH:  pAllMOHATBLHOC W JICHCTBHUTEIBHOE  YHCIIO,
) OOBIKHOBEHHAS U JECATHYHAS APOOb, TPOLIEHTHI
19 BrIToNHATE apudMeTHUeCKrue Orepanui ¢ paruoOHAILHBIMA U JIEHCTBUTEILHBIMH
) YHCIIAMHA
13 BrImoTHATE TPUOIMKEHHBIC BEIYUCIICHUS, UCITIONB3YS MTPaBUIIa OKPYTIICHHUS, JIEIATh
’ MPUKUIKY U OLIEHKY pe3ylbTaTa BHIYHCICHUN
OnepupoBaTh TMOHATHSIMH: CTETICHb C IIETBIM TOKa3aTejeM, CTaHIapTHas (opma
14 3amucHu JACWCTBUTEIBHOTO YHCIA, KOPEHb HATypallbHOM CTENEeHH; HCIOJIb30BaTh
' MOIXOJANIYI0 (POPMY 3aITUCH JICHCTBUTEIBHBIX YHCEI JIUIS PEIICHUS MPAKTHICCKIX
3a/1a4 U MPeICTaBICHHS TaHHBIX
OnepupoBaTh TMOHATHSAMHU: CHUHYC, KOCHHYC W TaHTCHC IPOU3BOJILHOTO YIIIa;
1.5 MCIOJIb30BaTh 3aIlMCh MPOU3BOJIBHOIO yIIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUA
2 YpaBHEeHUS 1 HEPaBEHCTBA
OnepupoBaTh TOHATHUSMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paryoHaIbHOe, UPPAIMOHATFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE
29 BoeimonuaTe mpeoOpa3oBaHHs TPUTOHOMETPUYECKHX BBIPAKEHUH U peliarh
’ TPUTOHOMETPHYCCKHUE YPABHECHUS




Kon

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOI

NpoBepPsSIeMOro o
00pa3oBaTeIbLHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
BeimonHsaTe npeoOpa3oBaHUsS  IIENbIX, PAIMOHAIBHBIX U  HPPALUOHATIBHBIX
2.3 BBIPKEHUI M peliaTb OCHOBHBIC TUITBI LIEJBIX, PAIIMOHAIBLHBIX M UPPALMOHATBHBIX
yYpaBHEHUU U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHUS U HEpPABEHCTBA JUIsl PELIEHMs] MaTeMaTHYECKHUX 3a7ad U
' 3a]a4 U3 pa3IM4HbIX 00JacTel HayKH U pealbHOM JKU3HU
MogenupoBaTh peajgbHbIE CUTYAIlMH Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHUS,
2.5 ypaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 33J]a4M, UCCIIEIOBATh MMOCTPOCHHBIE MOJIEIH
C MCIIOJIb30BAaHUEM arIapara anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBarh TNOHATHSAMH: (QYHKIHSA, CIOCOOBI 3amaHus (yHKIHH, 00JacTbh
3.1 ompesieNieHuss ¥ MHOXKECTBO 3HaueHUd QyHkuuu, rpaduk GyHKIUH, B3aHUMHO
oOpartHbIe GYHKIUU
39 OnepupoBaTh MOHSATHUSMHU: YETHOCTh W HEYETHOCTh (DYHKUMU, HYIH (DYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIMNA 1151 peLICHUs] ypaBHEHUH
34 Ctpouts u uyuTarh TrpaduKu JHHEWHOM (YHKIMU, KBaApaTUYHOW (YHKIHH,
' CTETIeHHOW (DYHKIIUH C LENBIM MTOKa3aTeleM
Hcnonb3oBate rpaduku GyHKUMN JUIS UCCIIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEN
3.5 IIPU pEeIIeHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PeasbHOM KU3HH, BHIPAKATh
(dopMynaMu 3aBUCIMOCTH MEX/y BETMUYMHAMU
4 Hauana matemaTnyeckoro aHaausa
41 OnepupoBaTb  HOHATHAMM: MOCJIEI0BATENBHOCTb, apupmernyeckas U
' reoMeTpHuuecKas porpeccun
492 OnepupoBaTh MOHATHUAMHU: OECKOHEYHO yOBIBarOIasi reoOMeTpUYecKas Mporpeccus,
' CyMMa OECKOHEUHO yObIBaIOIEH T€OMETPUUECKON NMPOrpeccun
4.3 3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA MMOCIEAOBATEIBHOCTEH U MPOTPECCUM JUIsl  pellieHus
' peaybHBIX 33]a4 MPUKIIaTHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAI[UH HAJ MHOKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOMXKECTBEHHBIM ammapar JUisi ONKCAaHUS peabHBIX
' IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHATUSAMU: OIIpe/IeJIeHIE, TEOpEMa, CIEe/ICTBUE, 10Ka3aTEIbCTBO




11 KJIACC

Kon .
IDOBEDSIEMOLO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
posep 00pa3oBaTeJIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yabrara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh NOHATHUAMHU: HATypaJbHOE, LIEJO€ YHUCIO; HCIOJIb30BaTh IpPHU3HAKU
11 JEJIMMOCTH LIEJIBIX YHCEl, PA3JIOKEHHUE YUCIIA HA ITPOCThIE MHOXKUTEIU JJIS PEILICHUS
3a1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHD C PALlMOHAJILHBIM IIOKA3aTENeM
13 OnepupoBarh MOHATUSAMH: Jiorapu(M 4YHCIA, JECATUYHBIE W HATypaJbHBIC
' Jorapudmpl
2 VYpaBHEHUsI U HEPABEHCTBA
[IpumeHnsaTh cBOICTBa CTENeHU A NpeoOpa3oBaHMs BBIPAKEHUI, ONEpUpPOBAThH
2.1 IOHATUSAMM: II0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
IIOKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHATe peoOpa3oBaHus BhIpAXKEHUMN, COJEPKALIUX JIOTapu(Mbl; ONEpPUPOBAThH
2.2 MOHATUSAMMU: JIOTapu(PMUIEcKoe ypaBHEHHE U HEPABEHCTBO; PelllaTh OCHOBHBIE THIIBI
Jorapu(MUUECKUX ypaBHEHUI U HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh TMOHATUSIMHU: CHCTEMa JIMHEMHBIX YpaBHEHHUH U €€ pellleHue;
' HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUS NPAKTUYECKUX 3a/1a4
25 Haxomute pemeHus mNpOCTEMIIMX CUCTEM W COBOKYIHOCTEM pPalMOHAJIBHBIX
' YPaBHEHUI U HEPABEHCTB
MonennpoBaTh peajbHblE CUTyallMM Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
2.6 YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl II0 YCIOBHUIO 3aJa4yM, MCCIEA0BATh
IIOCTPOEHHBIE MOJIEININ C HCIOIb30BAaHUEM allliapaTa ajareopbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATHAMU: NEepUOIUYECKass (YHKIMS, TPOMEKYTKM MOHOTOHHOCTH
31 (GyHKIMH, TOYKM SKCTpeMyMa (yHKIMHM, HauOosblllee M HauMEHbIlee 3HAYECHUs
GYHKIIMM Ha TPOMEXKYTKE;, HCIOIb30BaTh MX JUIs HCCIeAOBaHUSA (DYHKLIHH,
3aJjaHHOH rpadukom
OnepupoBarh NOHATUAMU: TpaduKU TIOKa3aTeNbHOM, JorapuMUYecKo U
3.2 TPUTOHOMETPHUECKUX (DYHKIMN; N300paskaTh UX Ha KOOPAMHATHOMN TIOCKOCTH U HC-
MI0JIB30BATh JUISl PEIIECHUS] YPAaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX YpaBHEHUH U
' HCIIOJIB30BATh UX JJI PELICHUS] CUCTEMBI JINHEWHBIX YPaBHEHHUN
3.4 Hcnonb3oBatk rpaduku GYHKIUHN JUIsL UCCIIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEN U3




Kon

HpOBepHEMbIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpOBePsIEMOro .
00pa3oBaTeIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
APYTUX y4eOHBIX TUCIHUILIHH
4 Havana matematuueckoro ananusa
OnepupoBarh TOHATHSAMH: HENpepbiBHAs (YHKIMA, TPOU3BOAHAS (YHKLUH;
4.1 HCIOJIb30BaTh T'€OMETPUUYECKUI U (PU3UYECKHI CMBICT IPOU3BOJHON AJISl pellieHus
3a1a4
42 Haxomuth mnpous3BOAHBIE 3JIEMEHTAapHBIX (DYHKUMNA, BBIYUCIATH IPOU3BOJIHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
43 Hcnonb30BaTh MpPOM3BOAHYIO IJIsl HCCIENOBAaHUS (PYHKIMM Ha MOHOTOHHOCTh W
' HKCTPEMYMBI, IPUMEHSATH PE3YIbTATHI UCCIEAOBAHMS K IIOCTPOCHUIO Tpa(uKOB
44 Hcnonb30BaTh MpPOM3BOAHYIO JJIS HAXOXICHHS HAWIYYIIEro pEHIeHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a1a9ax
45 OnepupoBarh MOHATHIMH: NIEPBOOOpa3Hast U UHTETPA; MOHUMATh T€OMETPUUYECKUN
' 1 (U3UYECKUI CMBICI UHTErpaia
16 Haxomute mnepBooOpasHbie 3JIeMEHTapHbIX (DYHKIMNA, BBIUUCIATH MHTErpan Io
' dbopmyiie Hetotona — JleitOnuna
47 Pemrate mnpukiamHele 3amayd, B TOM YHCJIE CONHMAIbHO-DKOHOMHUYECKOTO H

(l)I/ISI/ILIeCKOI‘O XapakTepa, CpeaACTBaAMHU MAaTCMATUYICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna 1 BEIUUCIIEHUSA

Panyonanenele yncna. OOBIKHOBEHHbIE U J€CATUYHbIE IPOOU, IPOLIEHTHI, OECKOHEUHBIE
nepuoauieckue Apodu. ApupmMeTndecKre onepalyy ¢ palMoHaIbHBIMU YUCIIaMU, TIpeodpa-

11 . .
30BaHMsI YMCIOBBIX BbIpakeHHH. IlpumeHeHue npobeil W MNPOLEHTOB s pelleHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUN U PEaIbHOW KU3HU
JeiictBuTtenpHble uMciaa. PanuoHanbHble W HppalMOHAIbHbIE 4Mcaa. ApudMeTHueckue
1.2 |omepaumum ¢ ACWCTBUTENBHBIMH 4HCIaMU. [IpuOMmkEHHBIE BBIYMCICHHS, TpaBHIIA
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenens ¢ nenbiM nokaszareneM. CtannapTHas ¢hopma 3amucH JIeHCTBUTENbHOTO uncina. Mc-
1.3 |[nonp3oBaHMe mNOAXOASIIEH (QOPMBI 3amUCH  JEHCTBUTENBHBIX YMCEN JUIsl PpeIIeHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JaHHbIX
14 Apudmernueckuil KOpeHb HaTypallbHOU creneHu. JleficTBus ¢ apudMeTHuecCKuMI KOPHAMU
' HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOT'O apTyMEHTA
2 YpaBHEHMS U HEPABEHCTBA
2.1 | ToxxaecTBa M TOKAECTBEHHBIE MPEOOPA3OBAHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHHH. OCHOBHbBIE TPUTOHOMETPUYECKHE
' bopMyIbl
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo/1 MHTEpBajoB
2.4 | PemeHue nensix U ApoOHO-PAIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppannoHanbHbIX ypaBHEHUH 1 HEPABEHCTB
2.6 | PemeHne TpUTOHOMETPUYECKUX YpaBHEHHHA
27 [TpuMeHeHre ypaBHEHUI M HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pas-
' JMYHBIX 00J1aCTe! HayKU U peanbHOMN KU3HU
3 OyHKIHH U TpaduKu
3.1 | ®ynknws, ciocoOs! 3axanus GpyHknuu. ['paduk pynknuu. Bzanmao oOpaTHbIe QyHKITHH
39 Ob6nactp ompeneneHuss U MHOXecTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkuuu. [Ipomexyrku

3HAKOIOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

33 CrenenHass QyHKUIMS C HATypaJbHbIM M LeENbIM IoKa3arenem. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 TpuronomeTrpuyeckass OKpPY>KHOCTb, OIpEJEICHHE TPUTOHOMETPUYECKHX  (PYHKIIMH
' YUCJIOBOTO apryMeHTa
4 Hayana marematnueckoro aHanusa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUS TIOCIEIOBATEIILHOCTEH. MOHOTOHHBIC TOCIE-
' JIOBATEILHOCTH
ApudmeTrndeckass W TeoMeTpHdYecKas  mporpeccud.  beckoHeuHo — yObIBarormas
4o |TreoMerpuueckas —mporpeccys. Cymma OeckOHEYHO yOBIBAaIOIIEH TI'eOMETPUYECKOM
' nporpeccuu. Gopmysna CI0XKHBIX MPOIEHTOB. VCmoap30BaHUE MPOTPECCUU JIs PEIICHUS
peanbHBIX 33/1a4 IPUKIAJIHOIO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omepauuu HaJ MHokecTBamu. [[uarpammbl Diiniepa — Benna. [lpumenenue
5.1 | TeOpeTHKO-MHOXKECTBEHHOTO arapara JJisi OMUCAHUS PEAIbHBIX TIPOLIECCOB U SIBJICHUH, TTPH
peIlIeHnH 3a7a4 U3 IPYTuX y4eOHbIX MPEeIMETOB
5.2 | Onpenenenue, Teopema, CIEICTBUE, I0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 HarypanbsHble u nesnbie yucna. [Ipu3Haku 1eTMMOCTH LETBIX YHCEeI
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uucna. /lecaTuanbie U HATypaJIbHBIC JOTAPU(MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [Ipeobpa3zoBanue BbIpaXeHH, coepiKalux Jorapudmol
2.2 [TpeoOpazoBaHre BBIpAKEHH, COEPIKALINX CTENICHH C PAIlMOHATBHBIM MOKa3aTelleM




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrtembl JIMHEHHBIX ypaBHEHHMH. PelleHne npuKIafHBIX 3ajady C HOMOIIBIO CHUCTEMBI
' JIMHEUHBIX YPABHEHUN
2.7 CucTteMbl U COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
28 [IpuMmeHeHrne ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHYECKHX 3ajad U
' 3ajlad U3 pa3IMyuHbIX 00JacTel HaAyKU U peaabHOM KU3HU
3 @yHKIMU U TpaduKu
Oynkuus.  Ilepmoguueckue  ¢yHkumu. IIpoMexyTkn  MOHOTOHHOCTH — (DYHKLUH.
3.1 Maxkcumymbl 1 MUHUMYMBI (hyHKIHA. Hanboubinee 1 HanMeHblee 3HaueHue GyHKIUU Ha
IPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN A7l pEIIeHHs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKIUE JUis HCClIeOBaHUS MPOLIECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MPH PEIICHUH 33Jad U3 JPYTrUX Y4EeOHBIX MPEIMETOB U PEaTbHOM
KHU3HU
4 Hauana maremMaTHueckoro aHajimsa
4.1 HenpepsiBable pyHKIIMU. MeTo MHTEPBAIOB /7Sl pELIEHHS] HEPAaBEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerprueckuil u Gpu3NIECKU CMBICI TPOU3BOIHOM
43 [TpousBoaHbIE 37eMEHTapHbIX (QYHKIHUH. DOpMysbl HaXO0XKJIEHUS NPOU3BOIHON CyMMBI,
' IPOM3BEACHUS U YaCTHOTO (DYHKIMH
44 [TpumeHeHre NpON3BOAHOM K MCCIEI0BaHUIO0 (YHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' HaxosxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUs1 (YHKIIMU Ha OTpe3Ke
A5 [lpumeHeHne NPOW3BOAHOM Ui HAXOXKIEHHUS HAMIYYIIero pemeHus B TPUKIATHBIX
' 3aaydax, AJIs ONpeaesIeHUs] CKOPOCTH Ipoliecca, 3a1laHHOro (GopMyInoit Ui rpadukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 Wuterpan, ero reomerpuueckuil u (usndeckuid cMpica. Beluncienue wuHTErpaiga 1o

dbopmyne Hetotona — JleiiOHuia




ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O

OBILIEI'O OBPA3OBAHUSA
Kon
s IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
P OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus
TpedoBaHMSI

Bnagenue merogamu A0Ka3aTeNbCTB, ANTOPUTMAMU PELIEHMs 3a]ad; yMEHHE
(dbopMynupoBaTh U ONEPUPOBATH MOHATUSMU: OIpE/EICHHE, aKCUOMa, TEOpEeMa,
CIIEJICTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTeNbCTBO, paBHOCHUJIbHBIE
(GOpMyIHpOBKH; NPUMEHSATH HX; yMeHue QopMyaupoBatb oOpaTHOEe H
IIPOTUBOIMOJIOKHOE YTBEP)KIACHHE, MNPUBOJIUTH NPUMEPbl U KOHTPIPHUMEPHL,
WCIIOJIb30BaTh METOJ MAaTEMATHYECKOW WMHIYKLUHH; MPOBOJUTH JOKa3aTelIbHbIC
paccyX/JeHusl IpU pelIeHWU 3a]ad, OLIEHWBATH JIOTMYECKYIO0 IPABHIBHOCTD
pacCcyXJIeHHU; YMEHHE OIEepUpPOBATh MOHATUAMH: MHOXKECTBO, IOJMHOECTBO,
omepaluy  HaJ  MHOXKECTBaMH;  YMEHUE  MHCIIOJNb30BaTb  TEOPETHKO-
MHOECTBEHHBIH almapar JJjisl ONMCAaHUs PEAJIbHBIX IPOLECCOB U SIBJICHUN U IIPU
pelieHny 3ajad, B TOM YMCIE U3 JPYrMX Y4eOHBIX IpPEAMETOB; YMEHME
ONEepUpPOBaTh MOHATUSMU: Tpad, CBSI3HBIA Tpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a7aBaTh W ONKCHIBATH Ipadbl Pa3IUYHBIMH CIIOCOOAMH;
MCIOJIb30BaTh Ipadbl P PEHICHUU 3324

YMeHue oneprupoBaTh MOHATHAMH: HATYPAJIBHOE YUCIIO, LIEJI0E YNUCIIO, CTENEHD C
LIEJIbIM IIOKA3aTeleM, KOPEHb HaTYPaJIbHOM CTENEHHU, CTENEHb C PAlMOHAIBHBIM
roKaszarejieM, CTENeHb C JICHCTBUTENBHBIM I[OKa3aTejeM, JiorapudM duca,
CUHYC, KOCHHYC U TaHI€HC IIPOU3BOJIBHOIO YMKCJIA, OCTATOK [0 MOIYIIIO,
palMOHAIBHOE YHCIIO, HUPPALHMOHAIBHOE YHCIO, MHOYKECTBA HATypPaJbHBIX,
LEIBbIX, PpalHMOHAIbHBIX, JEUCTBUTCIBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKK JETUMOCTH, HaMMEHBUIMM OOLMil nenuTenb U HauMeHbllee olliee
KpaTHOE, aJIrOpUTM EBKIMAA NpU pEIIeHUH 3a7ad; 3HAKOMCTBO C Pa3Iu4YHBbIMU
MNO3UIIMOHHBIMU CHCTEMaMM CUWCJICHUS; YMEHHE BBIIOIHATh BBIYHCICHHE
3Ha4eHUH U TpeoOpa3oBaHMs BBIPAKEHHH CO CTENEeHAMHU M Jorapudmamu,
npeoOpa3oBaHus JApOOHO-pAIIMOHATIBHBIX BBIPAXEHHI; yMEHHE ONEepUpOoBaTh
MTOHATUSAMM: MIOCJIEI0BATEIbHOCTb, apupmeTnyeckast rporpeccus,
reoMeTpuyeckas Imporpeccus, OECKOHEYHO YyObIBarollas TIeoMeTpuuecKas
IIPOrpeccusl; YMEHHUE 3a/1aBaTh IIOCIEN0BATEIBHOCTH, B TOM YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YKCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOI'O 4MCIIa,
¢dbopMa 3amucu KOMIUIEKCHBIX 4YHCeNl (FeoMeTpHyYecKasi, TPUTOHOMETpUYecKas
u anreOpanyeckas); yMeTb IPOU3BOJAUTH apUPMETHYEeCKHe JIEHCTBHS C
KOMIUIEKCHBIMHM YHCIIAMU; MPUBOJUTH IMPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX
4KCeJl; ONIEPUPOBATh MOHATUSAMU: MaTpula 2x2 u 3%3, onpeAenanTenb MaTPHILbL,
T€OMETPUYECKHUI CMBICI ONIPEEIUTEIS

YMeHue onepupoBaTh  MOHATUSMU:  pPALMOHAIBHBIE, HPPALMOHAIbHBIE,
MOKa3zaTejbHble,  CTENEHHbIE,  JIoTapu(pMUUYECKHE,  TPUTOHOMETPUYECKHE
YPAaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHME ONEPUPOBATH IOHSITHUIMM:
TOXKJIECTBO, TOXKIECTBEHHOE IIpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMA YpaBHEHMM M HEPAaBEHCTB, PaBHOCHUJIBLHOCTb YPAaBHEHMH, HEPABEHCTB U
CUCTEM; YMEHHE pellaTh YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbI C IOMOUIBIO




Kon
NpoBePsIeMOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

pa3IMYHBbIX NPUEMOB; PEIIaTh YPABHEHMs, HEPABEHCTBA U CUCTEMBI C IapaMeT-
pOM; IPUMEHATb YPAaBHEHUs, HEPABCHCTBA, HMX CHUCTEMBI M1 PELICHUS
MaTeMaTHYECKUX 3aJad M 3aJad U3 PA3IMYHBIX 00JIaCTEH HayKu U peajbHOU
YKU3HU

YMeHue  onepupoBaTh  MOHATHUSAMHU:  (QYHKOHs, YETHOCTh  (PYHKIIHH,
MEPUOIMIHOCTD (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKITHH,
IKCTpeMyM (YHKIMH, HauOoJblllee W HAaUMCHbINEE 3HAYCHUS (YHKIUU Ha
MIPOMEKYTKE, HeTpephIBHAS (DYHKIIHS, aCHMITOTHI Tpaduka GyHKIUH, TIepBasi 1
BTOpass MpOW3BOAHASA (DYHKIMU, TEOMETPUUYECKUA W (DU3UYECKH CMBICI
MIPOU3BOJIHOM, TEPBOOOpPa3Has, ONPENCIEHHBIM WHTETPall; YMEHUE HaXOJUTh
acCUMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIYHCISATH IPOU3BOJHBIC CYMMBI,
MPOU3BECHUS, YAaCTHOTO M KOMIIO3UIMH (DYHKIMH, HAXOAWTh YpaBHEHUE
KacarenpbHOW K Tpaduky QYHKIUH; YMEHHE HAXOAWTh IPOU3BOJHBIC
JIEMEHTAPHBIX ~ (YHKIMWA; yYMEHHE  WCIOJBb30BaTh  MPOM3BOJAHYIO  JIJIS
uccienoBanus (GpyHKIMNA, HAXOMWUTh HAWOOJBIINE W HAWMMCHBIINE 3HAYCHUS
GyHKIUH; CTPOUTh TpapUKd MHOTOWICHOB C HCIOJIb30BAHUEM ammapara
MaTEeMaTHYECKOTO aHaju3a; MPUMCHITh NPOU3BOAHYIO JUIS HAXOXJICHUS
HAWJTYYIIIero PEIICHUS B PUKIIAJHBIX, B TOM YHCJIE COLUATBHO-YKOHOMUYECKHUX
u (pu3uYeckux 3amadax; HAXOMUTh IUIOMAAW W O0BEMBI (UTYpP C TMOMOIIBLIO
UHTErpaja; MPUBOIUTH IPUMEPHI MATEMATUYECKOTO MOICIUPOBAHHS C TIOMOIIBIO
G hepeHIMATBHBIX YPABHCHHIMA

YMmenue omnepupoBaTh MNOHATHAMH: Tpaduk GyHKIUH, oOpaTHas (QyHKIUA,
KoMIo3uiusl  (pyHkumid, JnuHEHHas (QYHKOUSA, KBaJApaTUYHAS  QYHKIHS,
paroHanabHas QYHKIUS, CTEIeHHAs (YHKIIHsI, TPUTOHOMETpUYECKre (yHKIIH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIMH, ITOKa3aTeabHas U Jorapupmudeckas
GYHKIIUM; yMEHHE CTPOUTh TpaduKu U3y4YEeHHBIX (DYHKUIUN, BBITOIHATH
npeoOpa3zoBanus rpadukoB (YHKIMM, HCIOJIB30BaTh TpaduKH Uil W3YYCHHS
NPOIECCOB M 3aBUCHUMOCTEH, NpU pELIeHUHM 3aJad U3 JPYrux y4eOHBIX
MIpEeIMETOB U 3aJady U3 peajbHOW >KU3HH; BbIpakaTh (OpMyJaMU 3aBUCUMOCTHU
MeXIy BEeIMUYMHAMU; UCIIOJIF30BaTh CBOMCTBA U rpaduku (PyHKUIUN IS pelIeHus
YpPaBHEHUH, HEPABEHCTB 51 3a71a4
¢ mapaMeTpaMu; n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 334l Pa3HBIX THIOB (B TOM YHMCIIE€ Ha MPOLIEHTHI,
JOJIM ¥ YacTH, Ha JBHXKEHHUE, padoTy, CTOMMOCTH TOBAapOB M YCIYT, HAJIOTH,
3aJa4 M3 OONACTH YIpaBIEHUS JMYHBIMU U CeMEHHBIMU (UHAHCAMH);
COCTaBJISITh BBIpaXCHHUS, ypaBHEHUS, HEpaBEHCTBA
U UX CHCTEMBbl MO YCJIOBHUIO 3aJaud, HUCCJENOBATH IOJIYyYEHHOE pelIeHHuEe |
OIICHUBAThH MPaBIOMNOI00HOCTh PE3YyIbTATOB; YMEHUE MOJEIHUPOBATh PEabHbBIC
CUTyallud Ha S3bIKE MAaTEMaTHUKU; COCTaBIISATh BBHIPAXKCHHS, YpPaBHECHHUS,
HEPaBEHCTBA W MX CHUCTEMBI IO YCJIOBHIO 3aJlayH, UCCIEAOBATh IMOCTPOCHHBIC
MOJIETIM C UCTIOJIb30BAaHUEM alllapara aireOpbl, HHTEPIPETUPOBATH MOTYyUYESHHBIH
pe3ynbTar

YMeHue omnepupoBaTh IMOHATUSMHU: CpelHee apudmernyeckoe, MeauaHa,
HauOosplllee M HaUMEHblIee 3HAYEHUs, pa3Max, TUCIEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOrO Halopa; YyMEHHE U3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTaBICHHYI0 B Ta0nMuax, Ha Juarpammax, rpadukax,
OTPAXKAIOIYI0 CBOMCTBa peaJbHBIX MPOLECCOB M SIBJICHHM; NPEJCTaBIAThH




Kon
NpoBePsIeMOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

MH(OPMALIUIO ¢ TIOMOIIBIO TAOJHII U JUArpaMM; HCCIIEOBATh CTATUCTHUECKUE
JaHHbIC, B TOM YHCJIE€ C MPUMEHEHHEM TpadUyecKUX METOJOB U JIEKTPOHHBIX
CpeAcTB; TpadUYecKd UCCIEA0BaTh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO
JarpamMm paccerBaHus U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHSIMHU: CIyYaHBIA ONBIT M CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIIyYallHOI'O COOBITHSA; YMEHHE BBIYHMCIATH BEPOSTHOCTb C
UCTOJB30BaHUEM TpapUUECKUX METOAOB; MPUMEHATh (DOPMYIBI CIOXKEHHS M
YMHOXXEHHUSI ~ BEpOSITHOCTEH, (OopMysly IOJHOM BepoATHOCTH, (opMyiy
bepuymnnu, xomOuHaTtopHble (akThl ¥ QOPMYINbI; OICHUBATH BEPOATHOCTH
peanbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh MOHATUSAMU: CilydaiiHas BEJIMYHMHA,
pacnpeziesieHue BepOATHOCTEW, MaTEMaTUUECKOE OKUJaHHUe, TUCIIEpCUs U CTaH-
JapTHOE OTKJIOHEHHE CIy4alHOM BeIUYMHBL, (QYHKIMM paclpeleieHus |
IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTENbHOIO M HOPMAJIBHOIO PAaCHpPEICICHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA W3YYECHHBIX DACIpEAENCHUN Ul pELICHUs
3aJ1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIINX YUCEI, METOAbI BEIOOPOUHBIX
UCCIIE/IOBAaHUM; yMEHHE NPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX
Yuycesl B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHUE OIEpUPOBATH
MOHATUSIMM: COUETaHUE, NIEPECTAHOBKA, YACIO COYETAHUN, YUCIIO NIEPECTAHOBOK;
6unom HploTOHA; yMEHHE NMPUMEHATH KOMOMHATOPHBIE (DAKTHI U pacCyKICHHS
JUI pelleHus 3a]lad; OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; COCTABIAThH
BEPOSTHOCTHYIO MOJIENIb M1 MHTEPIPETUPOBATH NOJYYEHHBIH PE3yJIbTaT

YMeHH€e onepupoBaTh MOHATHAMU: TOYKA, NpsMas, IUNIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIU4YMHA yIja, IUIOCKUH yroJ, ABYTPaHHBIM yroj, TPEXIPAHHBIN
yroJl, CKpEIIMBAIOIIKECA MpsMbIEe, NApajUIeIbHOCTb W IEPHEHAUKYISIPHOCTD
NPSAMBIX M IIOCKOCTEM, Yroyll MEXIy HpsSMBIMH, YroJd MEXIAy HIpsIMOM U
IIJIOCKOCTBIO, YrOJI MEXAY IIIOCKOCTSMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH,
paccTostHue MEXAy HpPSAMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMH; YMEHHUE
MCIOJIb30BaTh IPU PELICHNH 3a7a4 U3yYeHHbIe (PAKThI U TEOPEMbI IUTAHUMETPHH;
YMEHHE OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHUPA; CTPOUTh
MaTeMaTUYeCKUE MOJEIU C IOMOLIbI0 I€OMETPUYECKUX IOHATUN U BEIUYMH,
peniaTh CBA3aHHbIE C HUMH IIPAKTUYECKUE 3a]1a41
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YMeHue omnepupoBaTh NOHATUAMU: IUIOWAAb (QUIYpbl, 00BEM (Urypsl,
MHOTOTPaHHHUK, MpPaBWIbHBIII MHOTOTpaHHHMK, CEUYEHHWE MHOTOTpaHHUKA, KYyO,
napajjiesienunesl, MpusMa, nupamujaa, ¢Gurypa M TOBEPXHOCTb BpALICHHUS,
LWINHAP, KOHyc, Imap, cdepa, mIomanb cdepsl, IUIOMAAb [TOBEPXHOCTU
NUPaMU/bl, TpPHU3MBI, KOHYyca, IHJIUWHApa, O00BEM Kyba, MNPSIMOYrOJIbHOIO
napajuiefienunesa, MUpaMubl, TPU3MbI, [UIWHApPA, KOHYyca, IIapa, pa3BEPTKa
[IOBEPXHOCTHU, CEUEHUS KOHYCa ¥ LIWJIMHAPA, apajuIeIbHbIE OCH WM OCHOBAHHUIO,
CeueHHe MIapa, MJIOCKOCTb, Kacarolascs cdepsl, MWIMHApPA, KOHYCa; yMEHHE
CTPOUTH CEUYEHHUE MHOTOTPaHHMKA, H300pa’kaTh MHOTOTPAaHHMKH, (UTYpBI U
MOBEPXHOCTH BpAIllEHUs, UX CEYEHHS, B TOM YHCIIE C MOMOIIBIO AJIEKTPOHHBIX
CpPE/CTB; yMEHHUE NPUMEHATh CBOUCTBA FTEOMETPUUECKUX (PUTYpP, CAMOCTOSATEIBHO
(dbopMynpoBaTh ONpeAeeHusl U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3bI O CBOM-
CTBaX M NPU3HAKAX TNeOMETPUYECKUX (UTyp, 0OOOCHOBBIBATH MJIM OIpPOBEPraTh
UX; YMEHHME MpPOBOAUTH KiIaccHU(PUKAIUIO (QUIYyp MO pa3IuYHbIM TNPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JTOMTOJHUTEIbHBIE ITOCTPOCHUS
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YMmenue OIICPpHUPOBATH MOHATHUAMU: JIBUKCHUC B IPOCTPAHCTBC, HapaJIJ'IeJ'IBHBIfI
IEPEHOC, CUMMCTpPUA Ha  TIJIOCKOCTH n B IMPOCTPAHCTBE, IOBOPOT,




NpoBePsIeMOro
TpedoOBaHMSI

Kon

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

npeoOpa3oBanue mogo0usi, NoJo0HbIe (PUTYPHI; YMEHHE paclio3HaBaTh PaBHBIC U
nomoOHble  (GUIyphl, B TOM WYHCIE B IPUPOJE, HCKYCCTBE, apXHTEKTypE;
HCIIOJIb30BATh T'COMCTPUUYCCKUC OTHOIICHHA IIpH PCUICHWMN 3aJad; HaXOIUTb
reOMETPUYECKHE BEJTMYHMHBI (JUTHHA, YroJl, IUIONMab, 00bEM) IPU PEIICHUH 33/1a4
U3 JIPYruxX Y4eOHBIX NPEIMETOB W U3 PEaTbHOM >KU3HU; YMEHHE BBIUUCIATH
reOMETPUYECKHE BEIMYHMHBI (IJIMHA, Yroj, IUIOMaab, O00BEM, IUIOIMIA/Ib
MOBEPXHOCTH), HCIHOJb3ysd H3Yy4YeHHBbIE (OPMYJIBI U METOABI, B TOM YHCIIE:
IUIOIIA b TOBEPXHOCTH MUPAMUJIBL, IPU3MBI, KOHYCa, IIJIMHIPA, IUIOAb ChephL;
00BEM KyOa, IPSIMOYTOJIBHOTO MapaJlIeIICIHIIEIa, TUPAMUJIBL, IPU3MBI, IITHHIPA,
KOHYCa, Il1apa; yMEHHE HaXOAUTh OTHOIICHUE 00BEMOB MOTOOHBIX HHUTYD
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YMeHue onepupoBaTh MOHITHSIMHE: MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJIMHATHl TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB, IMPOHU3BEICHUE
BEKTOpa Ha YHCJIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucCy, CKAISIPHOE MPOU3BEACHHE,
BEKTOPHOE TIPOM3BEICHUE, Yrojd MEXAY BEKTOpPaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIH W KOOPJMHATHBIA METOJ IS PEIICHUS TCOMETPUUYCCKUX 3a1ad H
3a]a4 IPYruxX Y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOAXOMAIIMN METON JUIsl PEIICHUsS 3aJadd; MMOHUMAaHHE
3HAYUMOCTH MaTE€MaTHKU B U3YYCHHH MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB
U SBJIEHUW; YMEHUE paClO3HAaBaThb MPOSBICHHE 3aKOHOB MATEMaTUKU B
HUCKYCCTBE, YyMEHHUE IMPUBOJUTH IPUMEPbl MAaTEMAaTUYECKUX OTKPBITUI
POCCHIICKOM U MUPOBOI MAaTEMAaTUYECKON HAYKHU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BEIYUCICHUS
1.1 |HarypaneHbie u nenble uncna. [Ipu3Haku JeTMMOCTH HENbIX YUCell
12 Panmonaneubie  umcna. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TIPOIICHTHI,

0OeCKOHEUHBIEe IEPHOINYECKUE IPOOH




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Apudmernueckuil KOpeHb HaTypanbHOW creneHH. [leiicTBus ¢ apudmeTndeckuMu

13 KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ nensiM nokasaresieM. CTeneHb ¢ palMoHaIbHBIM Toka3aresieM. CBoHcTBa
CTENEHU
15 Cunyc, KOCHMHYC W TaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHI'€HC YHCJIOBOrO apryMeHTa
1.6 |Jlorapudm uucna. JlecaTuunpie 1 HATypaJIbHBIC JTOTAPUDMBI
JeiicTBuTenpHbIe Yncia. ApupMeTHYECKHe ONepanuy ¢ JIeHCTBUTEIbHBIMUA YHCIAMU.
1.7 |IIpuGnuxEHHbIE BBIUMCIICHUS, ITpaBUIa OKPYIJICHUs, IPUKKJIKA U OLEHKA pe3yJbTara
BBIYMCIICHHUI
1.8 |IIpeobpazoBanHue BhIpaXKEHUN
1.9 |KommiekcHble uncia
2 | YpaBHeHUS M HEpAaBEHCTBA
2.1 |Lenbie u qpoOHO-pallMOHAIBHBIE YPABHEHUS
2.2 |HppanumoHanbHble ypaBHEHUS
2.3 |TpuronomerpuyecKkne ypaBHEHHS
2.4 |Iloka3arenbHble U JTOrapu(PMUUECKHE YPaBHEHUS
2.5 |Ilenbie u npoOHO-paITMOHAIBLHBIC HEPABEHCTBA
2.6 |HppammonanbHble HEpaBEHCTBA
2.7 |Iloka3aTenpHble U JOorapu(pMUUECKUE HEPABEHCTBA
2.8 |TpuroHomerpuyeckre HepaBEHCTBA
2.9 [Cucrembl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 |VYpaBHeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuua cucteMsl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpUIlbl
3 |DyHkumu u rpadpuku
31 OyHK1Ms, cnocoOsl 3aaanus GyHkuu. I'paduk pynkuun. Bzaumuo oOpatHble QpyHK-
un. Yétaple n HeuéTHble GyHkmn. [lepnonndeckne GyHkunm
OO6nacte ompeneiaeHuss W MHOXKECTBO 3HaueHUN QyHkumu. Hymm QyHkuumu.
39 [TpomexxyTkn  3HaKOHmOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MaxkcumymMbl ¥ MHHAMYMBI  (QyHKImu. Haumbonblnee W HaWMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas QyHKIMS ¢ HATYpaJbHBIM U LeJbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOopHs N-0ii cTenenu
3.4 |Tpuronomerpuyeckue GyHKIMH, NX CBOWCTBA U TpapUKu
3.5 [IlokazatenbHas u jorapudmuyeckas QyHKIMH, UX CBOWCTBA U rpaduKu
36 Touku pa3zpsiBa. AcuMnToThl rpadukoB GyHkuii. CBoiicTBa QyHKIMI, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 |IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN
3.8 |Apudmerndeckas u reomerpudeckas nporpeccun. DopMyna CI0KHBIX MTPOIIEHTOB
4 |Hauvana mareMaTH4eckoro aHajamn3sa
4.1 |IIpousBoanas ¢pyHkimu. Ilpon3BoaHbIe 37€MEHTAPHBIX (HYHKIUN
[IpumeHeHne TMPOU3BOMHOM K HCCIEJOBAHUIO (YHKIMM Ha MOHOTOHHOCTH U
4.2 |[skctpemymbl. HaxoxxaeHue HauOOJbIIEr0o M HAWMEHBIIETO 3HAUYE€HUS (YHKUUU Ha
OTpe3Ke
4.3 |IlepBooOpasnas. MaTErpan
5 |MHoXecTBa U JIOTHKA
5.1 [MmHoxecTBO, onepaiuu HaJ MHOKecTBamMu. J{marpammer Ditnepa — Benna

5.2

Jloruka




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 |BeposTHOCTH U CTAaTHCTHKA

6.1 |OmwucarenpHas CTaATUCTUKA

6.2 |BepostHOCTB

6.3 [KombOunaropuka

7 I'eomerpus

7.1 | Purypsl Ha JIOCKOCTU

7.2 |IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 |MHoOrorpaHHUKH

7.4 |Tena u NOBEpXHOCTH BPALICHUS

7.5 |KoopauHatsl 1 BEKTOPBI

YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YAEHUKA

Amumos L. A., Konsrun F0.M., TkaueBa M.B. u nip «Anrebpa u Havasa
MareMatnyeckoro ananusa 10-11 kiacc (6a30BbIit U yriTyOIeHHbINH ypoBeHb» AO «
N3natensctBO «IIpocBenienre»

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET



