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INOACHUTEJIBHASA 3AIINCKA

VYuebubiii Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 Hanbosee 3HAYMMBIX B IMPOrpamMMe CpeIHEro o0Iiero oOpa3oBaHUS,
TIOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECIEYNBAECT WHCTPYMEHTAIBHYIO 0a3y s
M3yYCHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroi CTOPOHBI, (OpPMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0ydYalolUXcs Ha YPOBHE, HEOOXOIMMOM
JUI1 OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOro Kypca OOydJaroImecs OBIIAJIEBaOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKw, KoTopas (opMmyiupyeT cBou
JOCTHKECHHSI B MATEeMaTH4IeCcKoil (hopme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaJbIBacT
OCHOBY /I YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHUU, OHOJIOTHUH,
TIOHUMaHUsI OCHOBHBIX TCHJICHIIUH Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOMN JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX IS JNajbHeHmero oopa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiaseHne aOCTPaKTHBIMU W JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHYEeCKOTO aHalii3a pa3BUBAET
YMEHHE HaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TMOMOINBIO MHAYKIIMH W PacCykJIaTh NEAYKTUBHO, HCIIOJIb30BATh
0000mIeHNe W KOHKpETH3alnio, abCTparupoBaHWE H aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIUICHHE.

B xome m3yuenusi yaeOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHalM3a» 00ydYarolMecs MOTYYaroT HOBBIA ONBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOSHUSI MaTEeMaTUYECKUX MOJETICH pealbHbIX CUTYaIUH,
WHTEPTIpPETAlUA  TIOJYYCHHBIX  pEIICHWuH, 3HAKOMATCA C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HAayKe U HCKYCCTBE, C
BBIJIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

Y4eOHbIii Kypc o0namaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM TOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4yeOHBbI wmaTepuain, CrnocoOCTBYHOUIUN
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M d4epe3 crenuduky ydeOHoM
NeSTEeNbHOCTH, TpeOyIomed MpPOJOIKUTEIBHON KOHIEHTPAIlMd BHUMAaHUA,
CaMOCTOSITENIbHOCTH, AaKKypPaTHOCTH ¥  OTBETCTBEHHOCTH 3a TOJy4YEHHBIN
pe3yIbTar.

B ocnoBe wmetommkum oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTO
aHaIN3a JISKUT JeATEIbHOCTHBIA TPUHITUI O0yYICHHS.

B crpykrype yuebHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIM3a» BBIICIEHBI CISAYIONIUE COJEPKATEIbHO-METOANYecKne TuHuM: «YUncna
U BBIUHCICHUD», « DYHKIIMU U Tpadukm», « YpaBHCHUS M HEpaBeHCTBa», «Hadama
MaTeMaTHYecKoro aHanu3a», «MHoXkecTBa U JIOTHKa». Bce OcCHOBHBIE



COJIEPKATENbHO-METOANYECKHE JMHUM H3Y4aroTCsl Ha NPOTSHKEHUM JBYX JIET
o0yueHUs Ha YpPOBHE cCpeaHero oOIiiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
ApyT Opyra U MOCTETIEHHO HACHIIAsCh HOBBIMH T€MaMU W paszjaenamu. J[aHHBIN
yu4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIbKY OOBEIuHSET B cebe
COJIep)KaHUEe HECKOJIbKMX MaTeMaTHYeCKMX JUCHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMaTUUECKUNA aHaIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BcE Ooliee
IMIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIEeI0BATEIbHO POPMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYEeCKyl0 MOJeNb peajJbHOU
CUTyallu, IPUMEHATh 3HaHUS, NIOJyYEHHbIE MIPU U3YyUYEHUHN Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENIBHO C(HOPMYIMPOBAHHON MaTEMATUUYECKOM 3a/1a4uu, a 3aTeEM
UHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAWYECKass TUHUS «YHUClia U BBIYUCICHUSA» 3aBepIIacT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UUCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopasosanus. Ha ypoBHe cpenHero oouiero
oOpazoBaHusi oco0oe BHHUMaHHME yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIoHaTbHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0S KCIOJIb30BAHUE PA3TUYHBIX
¢opM 3amucu 4yMciaa, YMEHHUE JeNaTh MNPUKHUJIKY, BBIMOIHITH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYyYaroIMMCs MHOYKECTBA HaTypajlbHbIX, IIEJIbIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cleuu(pUuyecKue 3aJaud M OIEepaluu: JeJIeHHe Haleo,
ONEpUPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOOble CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUIECKUE OTepaIiui, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
brnarogaps mocnenoBaTenbHOMY pacIIUPEHHIO Kpyra HCIOJb3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM MX MPUMEHEHUS JUIsl PElIeHUs] pa3IuuHbIX 3ajad
(GopMupyeTcsi NpeACTaBICHUE O €IUHCTBE MAaTEMAaTUKM KaK HayKu U €€ poju B
MIOCTPOCHUU MOJIEJICH peaNbHOr0 MHUpPA, HIUPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHUH BCETO
oOydeHUsi Ha YPOBHE CpeIHEro ooOuero oOpa3oBaHMs, MOCKOJIbKY B KaKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIIEHUE COOTBETCTBYIOLIMX 3anad. B
pe3ynbrate oOydaromuecss OBJAJAEBAIOT PA3IMYHBIMH  METOAAMH  PEIICHHS
palMOHANBHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
cojepkaux mapameTpbl. llomyueHHbIE yMEHHUs IIMPOKO HCIOJIB3YIOTCS NpU
UCCIIeIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, NP PEIICHUH MPHUKIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJ€HHWE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHast conepkaTelibHasi TIMHUS BKJIIOYAaeT B ce0s Takke (OpMUPOBAHHE YMEHUU
BBINIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MNpeoOpa3OBaHUs  PaLMOHAIBHBIX,
UPPAMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKEe BbIPAKEHUN,
coJiep)KalluX CTerneHu M Jjorapumel. braromaps usyueHuro anreOpanyeckoro
Marepuaga IPOUCXOAWT  JaJbHEWINEEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUIEHUS OOydaroumxcs, (OpMHUPYIOTCS HABBIKH JEAYKTHUBHBIX
paccykJaeHui, paboTbl C  CHUMBOJBHBIMM  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJE€ PAaBEHCTB U HEpPABEHCTB. Ajredpa
npennaraet d(PQeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKU.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TpaduKm» TECHO
HeperieTaeTCsd ¢ APYTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHUS MaTepuaiia. MzyueHne cTeneHHou,
MI0KAa3aTeJIbHOM, JIOTapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (QYHKIIHMA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHus 3aad U3 APYruX yueOHBIX
IIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oonblloe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIMYMHAMU, MCCIEOBAaTh MOJYy4YeHHbIE (YHKLIHUHU, CTPOUTh UX
rpaduku. MaTtepuan 3TOi coepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YU HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoOr dopMme: aHATUTHYECKOM, Tpaduyeckor U ciioBecHoW. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JnHUAS «Hadana mareMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUUYECKUX, TaK U MPUKIAIHBIX 3a/1ad,
JOCTYITHBIX 00YyYarolmuMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd CIOXHBIX (YHKIMM, ONpeAeniaTb MX HauOOJbIIME W HaWMEHbIINE
3HAYEHUA, BBIYUCIATH IUIOMAAU (QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHMsl TmpoleccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MATEMaTHUYECKUX MOJEIEH pealbHbIX CHUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU MaTEMATHUYECKOIO
aHanau3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOro, (HOPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOI'O MBIIIICHUS, (POPMHUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJibTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeToAuYeCcKas JuHUs «MHOXecTBa M JIOTMKa» BKIIIOYAET B
ceOsl AJEMEHThl TEOpUM MHOXKECTB M MaTeMaTh4yeckoil Joruku. TeopeTtuko-
MHOXECTBEHHBIE IIPEACTABICHUS POHU3BIBAIOT BECh KYyPC MIKOJIBHOW MaTEMAaTUKU
U TpeajiaratoT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIONINI BCe pa3feibl
MaTeMaTUKU M €€ TNPWIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYEeCKue
JUCUUIUIMHBL W UX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO nath
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK
COBPEMEHHOM MaTEMaTHUKH W HMCIOJb30BATh €ro /I BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBWiaM  IOCTPOCHMSI  JTOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKONH JIOTUKH CIHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4Jaronuxcsi, To3BOJISIET UM CTPOUThH CBOU PACCYKJICHHS HA OCHOBE JIOTMYECKHUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yuebHnoM Kkypce «Ainrebpa W Hayalla MaTeMaTUYECKOrO aHaJU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNeoBaHUS ITHUX MOJENed ¢ MOMOIIBI0 anmnapara aireOpsl U
MaTEMaTUYECKOr0 aHajiu3a, HWHTEPHpPETAlMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUA BIUIETEHBI B KXK]IbII U3 pa3aeioB MPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs I PEelIeHUs MPHUKIAAHBIX 3anad. [Ipu
pEIICHUM  peallbHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  MpoOJeMy.
HlesitenpHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anredpa u Hadana
MaTEMaTUYECKOTO aHATTU3ay.

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



COJEPXAHME OBYUYEHUA
10 KITIACC

Yucjia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pelIeHUs IPUKIAIHBIX 3a7a49 U3 Pa3JINYHbIX OTpaciell 3HAaHUU U PEaIbHOU KU3HH.

JlelictBurenbHble 4Yuciaa. PanuoHanbHblE W UPPALMOHAIBHBIE 4YHCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIBHBIMU  4YHMCIaMd.  Moayiib
JEHCTBUTENHHOTO YKcia U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCICHUS, MTPaBUIIa
OKpPYIJIEHMS], IPUKHU/IKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nensiM ImokaszareseM. buHoMm HerootoHa. Hcnosb3oBanue
NOAXO0ASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PEUICHUS! TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypabHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM II0OKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNENCTBUTEIBHBIM I10KA3aTEIEM.

Jlorapupm wymucna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

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

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS W ypaBHEHHMs-CiIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEUICHUS LETbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJ€H ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kod(ppunmenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

HppannoHanpHbIe YpaBHECHHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE METOABI PELICHHs MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHEHHUH. OCHOBHEbIE METOJIbI peIIcHUs
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoOMETpUIECKUX YPABHEHU .



Pemienne cucrem JNMHEHMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHU. Omnpenenurenb MaTpuilbl 2X2, €ro TeOMETPUYECKHUUA CMBICT |
CBONCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, TPUMEHEHUE OINPENCIUTENS I PEIICHUS
CHCTEMBI JIMHEHMHBIX YypaBHEHHU. PelieHne npukiagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIU C
MIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJICNIEM pPEaJbHOM CUTyallMd C TOMOIIBIO
YPaBHEHMU W HEpaBEHCTB. lIpyumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJlad W 3a7ad W3 Pa3IMYHbIX 00JacTedl HayKh M peajbHOU
KU3ZHU.

DOyHKUUM U TpaduKu

@®yHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnozumuss Qynkumii. 'paduk GyHKImu. DaeMeHTapHble NTpeoOpa3oBaHus
rpad@uKoB QyHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hynu QyHkiuu.
[TpomexxyTku 3HakonocTossHCTBA. YETHbIe U HeuéTHbie pyHkuuu. [leproanyeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
bynknuu. Hanbomnbiee n HauMeHbIee 3Ha4eHUsT QYHKIINM HAa IPOMEXKYTKE.

JluneitHasi, kBajpaTU4yHasi W APOOHO-TMHEHHas (QYyHKIMH. DIeMeHTapHOe
UCCJIeIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpauK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIEHU C HATYPAIbHBIM MMOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 715 pellIeHNs YpaBHEHUH.

TpuroHoMerpruueckass OKPYKHOCTb, OIIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pPEAIBHBIX IMPOLECCAX U SBJICHUSX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocimenoBaTenpHOCTH, CHOCOOBI 3aJaHMs ITOCICIOBATEIbHOCTEH. MeTon
MaTeMaTU4EeCKON WHyKIIAH. MoHOTOHHBIE " OTpaHUYCHHBIC
IIOCJIEI0OBATENBHOCTH. VICTOpHUS BO3HMKHOBEHHUS MAaTeMaTHYECKOI0 AaHAIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH r€OMETPUYECKON
MPOTrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno €. @opmyia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE NPOTPECCHMU I PELICHUS pEeajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W HX cBoWcTBa. TOYKM paspeiBa. ACHUMOTOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (yHKUMA HENpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHMS HEpaBeHCTB. [IprMeHEeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMHI 15 perieHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUUeCKUi 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHNE KacaTeabHOU K rpaduky GyHKUIUN.

[TpousBoaHBIE  AJNEMEHTApHBIX  (PYHKIUH. IIponsBogHass  CymMBl,
POU3BEAEHUS, YACTHOI'O U KOMITO3ULIMH (PYHKIUH.

MHokecTBa H JIOTHKA

MHOX€eCTBO, Omepailud HaJl MHOXECTBAMU M HX CBOMCTBA. Jlnarpammebl
Oiinepa—Benna. IIpumMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAHUs PEaJbHBIX IMPOLECCOB W SBICHUM, NPHU PELIEHWH 3a1ad U3 JPYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KAa3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEIBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemeHus
3a/1a4 B LENbIX YHUCIaX.

KommiekcHble uncna. AnreOpaumdeckas M TpUTOHOMETpUYEcKas (HOPMbI
3aMUcH KOMIUIEKCHOTO 4Hcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucnamMu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KOMIUIeKCHOro yucia. [lpumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHNs U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OcCHOBHBIE METOABI pEIICHUS TMOKa3aTeNbHBIX M  JIOTApU(PMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEUICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pas3IMyHBIX O0JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DOYyHKIUU U TPAPUKHU

I'padux xommoszurnuu Qyskiuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaAMHU.

Ucnonb3zoBanue rpadukoB (QYHKIUNA [JIs1 UCCIENOBAHMUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
PEIMETOB U PEANbHOU KU3HH.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOonbIIero M HAUMEHBIIErOo  3HAYEHUU
HENpepbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHrne NPOM3BOMHOM Il HAXOXKICHHUS HAWIy4dllero peleHus B
NPUKJIaJHBIX 3ajJadax, JUIsl OINpPEAENICHHs CKOPOCTM W YCKOPEHMs Ipolecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBuna Haxox1eHus 1epBOOOPa3HbIX.

Nurerpan. ['eomeTpuuecknii CMBICII HHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana mno ¢popmyie Heiorona-JlelOuuna.

[IpumeneHnue wHTErpana i HaXOXJEHHUS IUIOMIAJeH IUIOCKUX (uryp u
00BEMOB r€OMETPUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuuyeckoe
MOJICIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIIHaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUUCKOTO  OOIllecTBa,  MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHue
B3aUMOJICICTBOBATh C COIMAJBbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C WX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON TpakHaHCKOM HMISHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO TMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JIEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUH, paccy AeHUI, BOCOPUUMYHUBOCTb
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryisipHas (pu3udecKass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeld mnpodeccur U peaqu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAHHE BIMSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOU
cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUeHTAIUS
HAa TPUMEHEHME MATEMAaTHYECKUX 3HAHUN JId peuieHus 3ajady B 00JacTu
OKpYXKaoIEW Cpeabl, IUIAHUPOBAHUE IOCTYNKOB M OIEHKH HX BO3MOKHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMaHUE
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKOM AEeSATENBHOCTH, STaroB €
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MAaTEeMaTUKd W MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYK) M MCCIEIOBATEIBCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBu:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHWHA MEXAYy MOHATHAMH, (POPMYIHPOBATH
oTpesieNieHUs MOHATUM, YCTaHAaBIMBATh CYLIECTBEHHbIN MPU3HAK KJIAcCU(UKALINY,
OCHOBaHUs AJ11 0000IIEHUS U CPaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIPUHUMATh,  (opMylIupoBaTb U  NPEeOOPa3OBBIBATh  CYXACHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIOJIEHUSAX U YTBEPXKACHUSX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsAMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peUIeHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢  y4&ToM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarebCKe J1elCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
(dopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHaBIMBaTh MUCKOMOE U JaHHOE, (pOpMHpOBaTH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
110 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, BJIICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITy 0OBEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYIUpPOBaThH OOOOIIEHHS] U BBIBOJBI MO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONEHMS, HUCCIIEIOBAaHUS, OIIEHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITH JA€UIMTHI MHPOpPMALIUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIA PELICHUS 3a]1a4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3HPOBaTh U HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3iIUMYHbIX (opmax,
WUTIOCTPUPOBATH TpadUyecKy;

OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHbBIEC YHUBEPCAJbHbIC Y4eOHbIE 1elCTBUSA

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HeJsMU OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX U IIUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUs IO XOAY PELICHHUs 3aJayu,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTarT;

B X0/€ 0OCYXJIeHUS 3aJaBaThb BONPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOsieMbl, peliaeMol 3aJauyd, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOMCK
pELIEHUs], COIOCTABJIATL CBOU CYXKIAEHUS C CYXICHHUAMU IPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iM4Me€ U CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (Qopme
(dopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IIPEACTABIATh PE3YyJIbTAaThl PELICHUS 3a1a4M, SKCIIEpUMEHTA, UCCIEI0BaHNUs,
IPOEKTa, CaMOCTOSTENBHO BbIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
PEe3eHTAlMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIeHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEHICHUH C Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIaJIeTh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crocobamMu CaMOIMPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auH;

MPEIBUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 33J1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JaHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSICHIATH TPUUNHBI
JOCTHKEHHUS WIM HEJOCTHUKEHHUS PE3yIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
paboTBl TpHU pEHICHUH YYeOHBIX 3a7a4y, MPUHUMATH I11€Jb COBMECTHOM
NEATEeIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThI, pacrpenessTh
BUJIBI paboOT, JOroBapuUBaThCS, OOCYXJaTh TMPOIECC M pe3yJbTaT paboThI,
000011aTh MHCHHSI HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CYykAEHUS, OOMEH MHEHUH,
«MO3rOBBIC IITYPMBD» HM HMHBIC), BBINOJHATH CBOKO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMM YJICHAMHW KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oO0yyaromuics TOJIYYHUT CIEAYIONINE
IPEIMETHBIE PE3yJIbTAThl 10 OTACIIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MAaTEMaTUYECKOTO aHATU3ay:

Yucjia 1 BBIYUCTICHUSA

CBOOOJTHO OTEpPUPOBATh TOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHUCIO, MHOXKECTBA
PalMOHAIIBHBIX U ACHCTBUTEIIBHBIX YUCET, MOAYJb JEHCTBUTEIBHOTO YUCIA;

NPUMEHSITh JIpOOM W TPOLEHTHI ISl PEelIeHUs MPHUKIAIHBIX 3a7ad U3
PAa3IMYHBIX OTPACJIEH 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh NPUOTNAKEHHBIEC BRIYUCIICHUS, IPABUIIA OKPYTJICHUS], IPUKUAKY U
OIIEHKY pe3yJIbTaTa BhIUUCIICHHUIA;



CBOOOZHO ONEpUpPOBaTh IIOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOASAUIYIO (DOpPMY 3alUCU NEUCTBUTENIbHBIX YUCEI AJIS pEeLIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHNS JAaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHU;

CcBOOOHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: JIOrapudMm YHca, ACCITUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

CcBOOOJHO ONEpUPOBATh MOHSITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

OIIEPUPOBATH IOHATUAMU: APKCUHYC, aPKKOCUHYC W apKTaHI'€HC YMCIIOBOIO
aprymeHra.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJAbl PELICHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAIIBHBIX YPaBHEHUH, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEepPEeMEHHOM,
MHOTOWIEH C LEIbIMH KOX(p(PUUUEHTAMH, KOPHM MHOTOUYIEHA, HPUMEHATh
J€JICHUE MHOTOYJICHA HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
IUIS peLleHUs 3a1a4;

cBOOOZHO ONEpUpOBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YypaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 I BBIYHUCICHHUS €r0 3HAYEHUS,
IPUMEHSATh ONPENCIIUTENIA Ul PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOIIBI) CUCTEMBI JJUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEIIUTEIIEH,
VHTEPIIPETUPOBATD ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBMM C KOPHSIMHM [UJIsi TNpeoOpa3oBaHUs
BBIPAXEHU;

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTETICHH C
paLMOHAIIBHBIM I1I0KA3aTeIIEM;

UCIIO0/Ib30BATh CBOMCTBA aorapupmon IUIsL npeoOpazoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HpPpAlUMOHAIBbHBIC, MOKAa3aTEIbHbIE U
norapuMHUUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEH;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Uil IPeoOpa3OBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUI;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICIMPOBaTh pEallbHble CUTyalldd Ha S3bIK€ anreOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allliapaTa ajreopsbl.

DOYyHKIUU U TPaPUKH:

CBOOOHO OINEpUPOBATHh MOHATHUAMHU: (PYHKIIMS, CIIOCOOBI 3aAaHus (PyHKIIHH,
B3aUMHO OOpaTHble (QyHKIMM, Kommo3uums ¢yHKOUN, rpaduk QyHKIUHU,
BBITNIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHUI;

CcBOOOJHO OINEpPUPOBATH MOHATUAMH: OOJIACTH OMPEACIEHUS U MHOMXKECTBO
3HaYeHUHN QPYHKIMH, HYIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIIUH,
nepuoandeckre GyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HaYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOIHO ONEpUPOBATh NOHATUAMHU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJIBIM [OKa3aTeneM, rpapuK CTENEHHOW (YHKIMM C HATYpPaJbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUpPOBATh MOHATUAMU: JIMHEIHHAs, KBaJpaTU4HAs U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMM: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, WX CBOMCTBA M rpauKH, MCHOJIB30BATh MX TpapUKH AJs PELICHUS
YPaBHEHHN;

cBOOOZIHO ONEpUpOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
OIpesiesIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YHCIOBOIO apTryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKUMA Ui UCCJIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYTUX y4eOHBIX MPEIMETOB U PealbHOU
KHU3HU, BBIpaXaTh (HOPMYyIaMU 3aBUCUMOCTH MEXK/y BETUYMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEpUpOBaTh HMOHATUAMM: apuMeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIMOHEHUIUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIICHUs pealibHbIX 3a/lad MpPUKIIAJHOTO
XapaKkTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUS
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC TOCIEA0BATEIbLHOCTH,
NOHUMAaTh OCHOBBI 3apOXACHUS MAaTEMaTUYECKOro aHajlM3a KakK aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMHU: HEMpPEepbIBHbIE (GYHKIUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJHO oOlepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEIIeHUs 3a/ad4;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
byHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIb30BaTh TEOMETPUUECKH M (PU3MUECKHl CMBICT MPOU3BOIHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  ONEpUpOBaTh  MNOHATHUSMHU:  MHOXECTBO, OINEpaluud  HaJ
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONUCAHUs PeaTbHbIX
MPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEICICHUE, TEeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CICAYIOIINE
IPEeIMETHBIE PE3yJIbTAThl 10 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHHUSA

cBOOOZHO OMNEpUpOBATh TMOHATUSAMHU: HATypajJbHOE M II€JI0€ YHCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCEN JJIsl pEeICHUs 3a]a4, IPUMEHSTh
anroputMm EBkinna;

CBOOOJHO OIEPUPOBATH IMOHATUEM OCTaTKa IO MOJIYJIIO, 3alUChIBaTh
HaTypaJIbHbIE YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanuyecko u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(METUUECKUE ONEepalii C HUMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO ONEPHUPOBATH MOHITHAMU: HppAlMOHAIbHBIC, MOKAa3aTeIbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX pEIICHUS C TMOMOUIBIO
PAaBHOCHJIBHBIX ITEPEXO/IOB;

OCYLIECTBJIATH OTOOpP KOpPHEHM NpU PELIEHUH TPUTOHOMETPUYECKOrO
YPaBHEHUS,;

CBOOOJTHO OMEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpPMYJbI I8 PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEACTBUSI, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAIlMOHANBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHbIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palMOHAaJbHEIE, VppaLMOHAJIbHBIE, ITIOKA3aTEIIbHBIE,
aorapuMHUYECKUe UM TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
COZIEpIKalll€ MOJIYJIN U TapaMeTPBhl;

OPUMEHSTH TpaduyuecKre MEeTOAbI JAJI PEIIeHHUs] YPAaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDA)XXCHUS, YPaBHEHMSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYEHHBIN pe3yJIbTarT.

DOyHKUMU U TpaduKH:

CTpPOUTH TpadUKH KOMIO3UIMH (YHKUHUNA C TOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJMHATHOM TIJIOCKOCTH;

CBOOOJHO OMEpUPOBAaTh TMOHATHUAMU: TpPaQUKHA TPUTOHOMETPUUECKUX
byHKIMI;

OPUMEHATh (QYHKIMU I MOJEITUPOBAHUS M UCCIECIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIEeN0BaHMs (PYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaNOOJbIIee U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4lIEro pEIICHHS B
IPUKIAIHBIX, B TOM 4YHCJIE€ COLMAJIBbHO-D)KOHOMHYECKMX, 3aJadax, s
OTpeJielieH!s] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aaHHOro ¢GopMmysion Wiu

rpadukom;



CBOOOZIHO ONEpUPOBATh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNH M BBIUYUCIATH
uHTerpain no popmyiie Hetotona-Jleitouuiia;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYP U 00BEMBI TENI ¢ TOMOIIBIO HHTETPaIa;

UMETh TPEACTaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM Ha IpUMEpE
cocTaBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOTO U
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
I{esieBbIE OPUEHTHUPBI PE3YJILTATOB BOCIIUTAHUS HA YPOKAX MATEMATUKH.

I'paxxnaHckoe BocniuTaHue:

- IPOSIBIIAIOIINM YBaXXECHUE K TOCYIapCTBEHHBIM cUMBOIaM Poccun, npa3aHukam;

- NPUHUMAIOIIMKA yYacTHe B >KM3HHM Kiacca, 00I1eoOpa3oBaTelIbHOM OpraHu3allid, B TOM YHUCJIE CAMOYIIPaBJICHUH,
OPUEHTUPOBAHHBIN HA y4aCTUE B COLMAIIBHO 3HAYMMOM JACATEIbHOCTH.

[TaTprnoTnyeckoe BOCTIMTAHUE:

- CO3HAIOIIMI CBOIO HAITMOHAIBHYIO, STHUYECKYIO TPUHAJICKHOCTB, JIFOOSAIINNA CBOM HApOJI, €r0 TPAIUIliU, KYJIbTYpY;

- 3HAIONIMN U YBa)KAIOIIUKM JTOCTHKECHUS Hamed PonuHbel — Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, OOCBBIC
MIOJIBUTH M TPYJIOBBIE JOCTUKEHMS, TEPOEB U 3alIUTHUKOB OTeUecTBa B IIPOIIIOM U COBPEMEHHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

- BBIPAXKAIOIIMM IT'OTOBHOCTB OLICHUBATH CBOE ITOBEJICHHUE U NOCTYIKH, TOBECHUE U MOCTYNKU APYIUX JIOAEHU C TO3ULIHAN
TPAJULIMOHHBIX POCCUUCKUX AYyXOBHO-HPABCTBEHHBIX [IEHHOCTEN U HOPM C YYETOM OCO3HAHUSA ITOCIEACTBAN ITOCTYIIKOB;
- BBIP@KAIOIIUI HENPUATHE aHTUTYMAHHBIX M ACOLMAJIBHBIX ITOCTYIKOB, ITIOBEICHUS, MPOTUBOPEYALINX TPAIULMOHHBIM B
Poccnn 1yxoBHO-HPaBCTBEHHBIM HOpMaM M LIEHHOCTSIM;

- CO3HAIOLIMK COOTHOILIEHHE CBOOOABI U OTBETCTBEHHOCTH JIMYHOCTU B YCJIOBUSAX MHIMBHIYaJIbHOTO W OOIIECTBEHHOTO
IIPOCTPAHCTBA;

- MPOSIBIISIIOLIMNA MHTEPEC K YTEHUIO, K POAHOMY SI3BIKY, PYCCKOMY SI3BIKY U JIUTEPATYpE KaK 4aCTH TYXOBHOM KYJIbTYPbI
CBOET0 HapoJla, POCCUICKOIro 00IIECTBA.

DCTETUYECKOE BOCIIUTAHUE:

= HpOfIBJISIIOHII/Iﬁ OMOIMOHAJIbHO-9YBCTBCHHYIO BOCIIPUUMYHNBOCTL K PA3HBIM BUJaM HUCKYCCTBA, TPAAUIIUAM U TBOPUYCCTBY
CBOCTO M APYI'UX HAPOAOB, IOHMMAaHUC UX BJIWAHHUA HA IIOBCACHUC J'IIO,[[GIZ;

- OpHeHTHpOBaHHBIﬁ Ha CaMOBBIPA’XCHHUC B PA3HBIX BHUJAaX NCKYCCTBA, B XYJOKCCTBCHHOM TBOPUYCCTBC.

dusnueckoe BoCIUTaHKE, GOPMUPOBAHUE KYJIBTYPHI 370POBbS K SMOIIMOHAIBHOTO OJIArOMOIyqHs:
- TOHUMAIOLIUI IIEHHOCTh XHU3HHU, 3[0POBbS U OE30MACHOCTH, 3HAUYCHHUE JMYHBIX YCHWJIMA B COXPAaHEHUHU 3I0POBBS,
3HAIOIINN U cOOIoIaoNuil MpaBuia 0e30MacHOCTH, 6€30MacHOTO MOBEJACHMS, B TOM YUCIE B MH()OPMALIMOHHON Cpeie;



- BBIp@XKAIOIIMUKA YCTAaHOBKY Ha 3J0pOBBIM 00pa3 >XKHU3HHU (370pOBOE MUTAaHUE, COOJIIOJCHHE THTHEHUYECKUX MpaBui,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, PETYIAPHYIO (PU3UUECKYIO0 aKTUBHOCTb);

- IPOSIBISIOUINM HENPUATHE BPEAHBIX NPUBBIYEK (KypEeHHs, YHNOTPEOJIEHUS aJKOToJis, HAPKOTUKOB, UTPOBOM M HHBIX
(opM 3aBUCHMOCTEN), IOHUMAHUE UX MOCIEACTBUM, Bpena 1 (PU3MUECKOTr0 U IICUXUYECKOTO 310POBBSI.

TpynoBoe BocnuTaHue:

- YBaXaroUIMi TPYJH, PE3yabTaTbl CBOETO TPyHa, TPyHda IPYTUMX JIOACH; MPOSBISAIOIMNA HMHTEpEC K IPaKTUYECKOMY
U3y4EHHIO0 Mpodeccuil u Tpyaa pa3IMyHOro poJia, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAaHUM;

- CO3HAIOUIMI BaXXHOCTh TPYA0II00Us, O0yUeHUs TPYy, HAKOIJIEHUSI HABBIKOB TPYAOBOI JEATEIBHOCTH Ha MPOTSXKEHUU
KHU3HU JJIS1 yCTIEUTHON MPpOo(heCcCHOHABHOM caMOpeaIn3alui B POCCHICKOM OOIIECTBE;

- YYacCTBYIOIIMH B PELICHUH MPaKTUYECKUX TPYAOBBIX A€, 3a/1a4 (B ceMbe, 0011eo0pa3oBaTeibHON OpraHu3aluu, CBoei
MECTHOCTH) TEXHOJIOTMYECKOM ¥ COLMAJIbHOW HAMNPAaBICEHHOCTH, CHOCOOHBI WHULMUPOBAaTh, IUIAHUPOBATH H
CaMOCTOATENIbHO BBIMOJHATH TAKOIO POJia AeATENbHOCTD;

- BBIpAXAlOLUMi TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOCHHMIO WHAMBUAYAIBHON TPAaeKTOpUU OOpa30OBAHMS U
KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, TOTPEOHOCTEM.

DKOJIOTUYECKOE BOCIIUTAHUE:

- CO3HAIOIIMUNA CBOI OTBETCTBEHHOCTb KaK TpaKJaHWHA M TOTPEOUTENs] B YCIOBHUSX B3aUMOCBS3U IPUPOIHOM,
TEXHOJIOTUYECKOU U COLIMAIIBHOM CPEI;

- BBIPAXKAOIMK AKTUBHOE HENPUATHUE ACHUCTBUMN, IPUHOCAILUX Bpe] NPUPOJIEC; OPUEHTUPOBAHHBIA HA TPUMEHEHNUE 3HAHUN
€CTECTBEHHBIX M COIMAIIBHBIX HAYK JJIsl PEUICHUs 3a7a4 B 00JIaCTH OXpaHbl MPUPO/IbI, IFITAHUPOBAHUS CBOUX MOCTYIKOB U
OLICHKU UX BO3MOJKHBIX IOCJIEACTBUM JJIsI OKPYKAIOUIEN CPEJIBL.

[HerHOCTH HAYYHOT'O TO3HAHMSL:

- Ppa3BUBAIOIIMI HABBIKM HMCIOJIb30BAaHUS PA3JIMYHBIX CPEICTB IO3HAHMS, HAKOIUIEHHS 3HAaHUU O MHpe (SA3bIKOBas,
YUTaTENIbCKasl KyJIbTypa, AeSITEIbHOCTh B MH(POPMALMOHHOM, LH(PPOBOH cpene);

- JIEMOHCTPHUPYIOIIMN HABbIKM HAOMIOACHUMN, HAKOIUIEHHsS (AKTOB, OCMBICIEHHUS OMNbITA B €CTECTBEHHO-HAYYHOU W
T'YMAaHUTAPHOUN 00JacTsIX MO3HAHMS, UCCIIE0BATENbCKOM N€ITEIbHOCTH

10 KJTACC



n/n

HaumeHoBaHuUe pa3/ieioB u
TeM MPOrpaMMBbl

KoaunuyecTBO 4acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcebl

MHOKeCTBO 1€MCTBUTEIIbHBIX
yucen. MHOrouJIeHBI.
PaunonaneHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPABHEHUN

20

OyHKINUU U TPAPUKH.
CrenenHast GyHKIHS C LEIBIM
IoKa3aTejieM

10

ApudmeTnueckuii KOpeHb n-
ol crenenu. MppanunonanbHbie
ypaBHEHUS

14

[Noxa3zaTenpHast QyHKIHS.
[Toka3aTenbHble ypaBHEHUS

10

Jlorapudgmuueckas GyHKIUS.
Jlorapudmuyeckue ypaBHEHHS

16

Tpuronomerpuyeckue
BBIPQXXCHUS U YPABHEHUS

28

ITocnenoBaTenbHOCTH U
MIPOrpeCcCuu

12

HemnpepsiBHble GhyHKITUH.
[IpousBoanas

21

[ToBTOpenme, 0600MIIECHNE,
cUCTeMaTu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

136

10




11 KUIACC

KoaudecTBO 4acoB

DJIeKTPOHHbIE
Ne HaumenoBanue pa3jie/ioB u Kourpossabie | TIpakTaaeckme (uu¢posBbIe)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Hccnenoanue GpyHKuuii 2 1
IIOMOIIBIO IIPOU3BOAHOMN
2 [TepBooOpasHas u UHTErpa 12 1
I'paduxu
TPUTOHOMETPUUECKHUX
3 (GYHKITHIA. 14 1
Tpuronomerpuueckue
HEPaBEHCTBA
HppanuonansHsle,
4 II0Ka3aTeJIbHbIE U 24 1
norapudmmuyeckue
HEPaBEHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nienbie yncna 10 1
CucreMsl paliioHaIbHBIX,
7 UPpaLMOHATIbHBIX 1 i
MOKa3aTeNbHbIX U
JOTapuPMHUECKUX ypaBHECHUN
8 3ara4yu ¢ napaMeTrpamu 16 1
9 [ToBTOpenue, 0600IEHNE, 16 )

cUCTeMaTu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

136

10










IPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

HpOBepHeMbIe NnpeaAMeTHBbIC PE3YJIbTAThl 0CBOCHUSA OCHOBHOM
oﬁpasoBaTeanoﬁ NnporpaMmmasl CpeaHETO oﬁmero 06p330BaHI/Iﬂ

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTb MOHATHSAMHU: PpALUMOHATIBHOE U JEUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS M IECSITUYHASI IPOOb, TPOIICHTHI

1.2

BomonHaTe  apudmeTrndeckue  OmepauMd ¢ palMoOHAJbHBIMH U
JIEHCTBUTEIILHBIMU YUCIIAMU

1.3

BrImonsaTs HpI/I6J'II/I)KéHHBIC BBIYHCIICHUA, UCITIOJIb3Y: IIpaBUJia OKPYTJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUN

1.4

OniepupoBaTh MOHATHSIMHU: CTENEHb C IIEJBIM TOKa3aTelieM, CTaHJAapTHas
dbopma 3ammMcH JACHUCTBUTEIHHOTO YHCIIA, KOPEHb HATypajdbHOW CTEIEHU;
WCIIOJIB30BaTh MOAXOJSINIYI0 (OpMYy 3amuch JACHUCTBUTENBHBIX YHUCEN JJIS
PEIICHUS TPAKTUYSCKUX 33]1a4 M MPEICTABIICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOM3BOJIBHOIO YTJIa;
UCIONIBb30BAaTh  3alllCh  IPOM3BOJIBHOTO  yrjia  4Yepe3  oOpaTHbIE
TPUTOHOMETPHUUYECKHE PYHKINH

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LEJIOE,
parroHaibHOe, UppalMOHATIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHHE

2.2

BoimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

23

BomonsaTe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX M HPPALUOHAIBHBIX
BBIDA)KCHUM UM pelaTb OCHOBHBIE THUIIBI LEJIBIX, palUOHAIBHBIX H
UPPALMOHAIIBHBIX YPABHEHNUN U HEPAaBEHCTB

24

HpI/IMeHHTb YpaBHCHHA W HCEPABCHCTBA [JIA PCIICHHUA MATEMATUYCCKUX
3ala4q 1 3aa4 U3 pa3JInYHbIX obOmacreit HAayKH U peaﬂLHOﬁ JKHN3HHU

2.5

MopenupoBaTh pealbHBIC CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIPA)KCHMsI, YPAaBHEHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJayH, MCCIIENOBATh
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM allfapara ainreopsl

QyHKIUHN U TpapUKU

3.1

OnepupoBaTh MOHATUAMU: QYHKIUS, CIOCOOBI 3a1aHus (QyHKIUHU, 00J1acTh
ONpeNeIeHus W MHOXKECTBO 3HayeHMH (QyHKuuM, rpaduk ¢yHKIUY,




B3aUMHO 0OpaTHbIe QYHKINN

OnepupoBaTb MOHATHSAMM: UYETHOCTb M HEYETHOCTh (YHKIMH, HYIU

32 (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonbs3oBathk rpaduku GyHKIUN AJI pelIeHUs] ypaBHEHU N
34 Crpoutp U yuTaTh rpaduKu TUHEHHON (YHKINHU, KBaAPAaTUYHON (YHKLIUH,
CTETNICHHOW ()YHKITUH C [IEIBIM MTOKa3aTeIeM
Hcnonp3oBarh rpaduku GyHKIUA I WCCICAOBAHHS IIPOILIECCOB H
3.5 3aBHCHUMOCTEH MpH pEIIeHWH 3aJady M3 JPYrHuX Y4YeOHBIX MPEIMETOB U
peasbHO JKU3HHU, BBIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXKY BEIIMUYNHAMHU
4 Hauama MaTeMaTH4eCKOro aHajmn3a
41 OnepupoBaTh MOHATUSMHU: TMOCIEAOBATEIBLHOCTh, apudmernyeckas u
' reoMeTpuUecKasi Iporpeccuu
49 OnepupoBaTh TMOHATHUSAMH: OCCKOHEYHO YOBIBaIOIIass Te€OMeTpUYeCKas
’ nporpeccusi, cyMMa 6€CKOHEYHO yObIBaIOIIECi TeOMETPUIECKON TPOrPEecCUuu
43 3ajaBaTh MOCIEIO0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh  CBOMCTBA IMOCIENOBATEIBHOCTEW M INPOrPECCUd  JUIs
' pElIeHUs pealibHbIX 3aja4 MPUKIIAJHOTO XapaKTepa
5 MHoOKeCTBa U JIOTHKa
5.1 OrnepupoBaTh NOHATUSIMU: MHOKECTBO, ONIEpalluy HaJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIA — ammapaT [yl  ONUCAHUS
52 peaNbHBIX TPOIIECCOB U SBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX
MpEeIMETOB
53 OnepupoBaTh  MOHSATHUAMH: ompeneseHue,  Teopema,  CIIENCTBHE,
JIOKa3aTeIbCTBO
11 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NPoBEPSIEMOro .
00pa3oBaTe/ibHOI MPOrPaMMBbI CpPeIHEro 001ero 06pa3oBaHusA
pe3yjabTara
1 Yucna v BEIYHUCICHUS
OnepupoBaTh TMOHATHSIMH: HaTypajdbHOE, IIE€JI0€ YHCJIO; HCIOIb30BaTh
1.1 NPU3HAKU JETUMOCTHA WENbIX YHCEN, PA3JIOKEHHUE YWCIIAa Ha TIPOCTHIE
MHOKUTEIIH JIJIs1 pEUICHUs 3a]1a4
1.2 OrniepupoBaTh NOHATHEM: CTENIEHb C PAlIMOHATIBLHBIM MOKa3aTeleM
13 OrnepupoBaTh MOHATUAMH: JIOTapu(dM Yucia, JECATUYHBIC U HATYpaJIbHBIC
’ JiorapuQMsI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsTH CBOWMCTBA CTENMEHHM [UISI MPeoOpa3oBaHUs  BBIPAKECHUH,




ONCpupoOBaTh MOHATHUAMMU: TIOKA3aTCIBbHOC YPaBHCHUC MW HCPABCHCTBO,
peiiaTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoemonHaTte mpeoOpa3oBaHUS BBIPAKEHHM, COJAEpXKallUuX JOrapuQMBbl;
ONEpHPOBATH MOHATUAMU: JOTapu(MUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
penaTh OCHOBHBIE THITHI JOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

HaXOI[I/ITB PCUICHHUA HpOCTCfIHIPIX TPUTOHOMETPUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEllEHUE;
WCIIOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHUM Ul PEIICHMS TPAKTUYECKUX
3aj1a4

2.5

Haxoauts pelieHust IpoCTEUIINX CUCTEM U COBOKYITHOCTEM PALlMOHAIIBHBIX
YPaBHEHUUM U HEPABEHCTB

2.6

MO,Z[CJ'II/IpOBaTB pC€ajiIbHbIC CHTyallMU Ha SA3BbIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA M CHUCTEMbI I1I0 YCJIOBHIO 3aJlda4iH,
HCCJIICA0BATh MOCTPOCHHBIC MOJCIN C UCITIOJIb30BAHUCM allrapara anrerH

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKas (QYHKLUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKLIMH, TOYKH HKCTpeMyMa (yHKIUH, HauOojbliee U
HavMEHbIIIee 3Ha4eHUs (QYHKIMHM Ha MPOMEXYTKE; HMCIIONb30BaTh MX JJIS
uccienoBaHus pyHKIMH, 3aJaHHON TpaduKkoM

3.2

OnepupoBaTh NOHATUAMM: T'padUKH MOKa3aTeNbHOU, JorapupMUUEcKol U
TPUTOHOMETPUYECKUX (YHKUMH; H300pakaTb HMX HA KOOPJMHATHOU
TUIOCKOCTH M UCTIOJIB30BATh JUIsl PEIICHHsI YpaBHEHHI U HEPABEHCTB

3.3

N306paxaTh Ha KOOPAUHATHOM TIOCKOCTH IpaUKu TUHEHHBIX ypaBHEHUN
Y UCTOJIb30BaTh UX JAJISl PELICHUS CUCTEMbI TMHEHHBIX YpaBHEHHIA

3.4

Hcnone3oBate Tpaduku (GyHKOHMHA IS WCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX YICOHBIX TUCIUILINH

Hauana maTemarnueckoro aHaimmsa

4.1

OnepupoBaTh NOHATUSMU: HENPEPbIBHAS (PYHKINS, TPOU3BOIHAS QYHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKU U (PU3MUECKHIl CMBICT MPOWU3BOJHOM ISt
peleHus 3aaau

4.2

Haxomute  mpousBoaHblE  3JI€MEHTApHBIX  (YHKUUH,  BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO QYHKIUI

43

Hcnonb3oBaTh  MPOM3BOAHYIO  JUId  HCCIENOBaHMS  (YHKUMH  Ha
MOHOTOHHOCTb M J3KCTPECMYMbI, NMPUMCHATH PC3YJIbTAaTbl HCCICIOBAHUA K
MOCTPOCHHIO IpahuKOB

4.4

Hcmons30BaTh MNPOU3BOJHYIO I HAXOXIACHHUA HAWIYYHICTO PCIICHUS B
MNPUKIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-5KOHOMHUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSIMU: TiepBooOpa3Hass M MHTErpaj; IOHHUMATh
reoMeTpUYecKUil U (U3NYECKUN CMBICT UHTErpaja

4.6

Haxoaute nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIMA, BEIYUCIATH HHTETpall
no ¢popmyne Hetorona — JleiiGuuma




4.7

Pemars MPUKJIAAHBIC 3aa4i, B TOM YHUCJIC COIIUAIIBHO-3KOHOMHWYCCKOI0 1
(u3ndecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUSA

Kon
1 Yucna v BIYKACICHUS
Panmonaneuple  umcna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOU, MPOLEHTHI,
11 OecKOHEUYHbIE MepuoIndYecKue poou. ApudmMeTnyeckue ornepanuu ¢ parroHaIbHbIMU
' YHClIaMH, TPeoOpa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue npobeit 1 mpoIeHToB
JUTSL pellIeHUs MPUKJIIAHBIX 33/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUM U peaibHOM KU3HU
JericTBuTenbHbIe YyKciia. PanioHanbHble U HppalMoOHaIbHbIC Ynicia. ApudMeTHIecKue
1.2 | omepauuu c AeHCTBUTENbHBIMU yuciaMd. [IpuOIMKEHHBIE BBIYUCICHHUSA, IpaBUIIa
OKpPYTJICHUS, IPUKUIKA U OLIEHKA pe3yjIbTaTa BEIYUCICHUN
Crenensb ¢ nensiM nokaszareneM. CtangapTHast popMa 3amvcu AeWCTBUTEIBHOTO YHCIa.
1.3 Hcnonws3zoBanne moaxossmied (GopMbl 3alTUCH ACHCTBUTEIBHBIX YUCEN JJISI PEIICHHS
IPaKTUYECKHX 33]1a4 U MPEJICTABIICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWCTBUS ¢ apupMeTHIECKUMHU
' KOPHSIMHM HaTypajbHON CTENEHU
L5 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
29 [IpeoGpa3oBaHne TPUTOHOMETPUUECKUX BbIpaxkeHU. OCHOBHBIE TPUTOHOMETPHUUECKHE
' (hopMyITBI
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHMe HeEpaBeHCTBAa. Meroa
' MUHTECPBAJIOB
2.4 | Pemenue uensix U IpoOHO-pAIMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppanoHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 | PemeHue TpUrOHOMETPUUECKUX YPaBHEHUN
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
' pa3IUYHbIX 00JacTel HAyKU U pealbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 OyHKUA, cnocoObl 3amaHus (QyHKiuu. [paduk ¢yHkuun. BzawmmHO oOpaTHBIC
' (GyHKIUH
30 OOnacTe ompeneneHUss W MHOXECTBO 3HadeHwid GyHkumu. Hymm QyHKmwm.
' [IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLIUN
33 CrenenHast GyHKIUS C HaTypaJdbHBIM U IeNbIM Mokazarenem. EE cBoiicTBa u rpaduk.




CaoticTBa U rpauiK KOpHS 1-0l CTCTICHU

34

Tpuronomerpuueckass OKpPY>XHOCTb, OIpEIEIEHUEe TPUTOHOMETPUUYECKUX (YHKIUN
YKCIIOBOTO apryMeHTa

Hauana MatemaTnyeckoro aHaausa

4.1

ITocnemoBaTenbHOCTH, CIOCOOBI 3amaHUd IIOCIEmOBaTEIbHOCTEH. MOHOTOHHEBIE
MIOCJIEI0BATEIILHOCTH

4.2

Apudmernueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaroas
reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccur. ®dopmyna cIoXKHBIX NpoueHTOB. lMcmosp3oBaHuMe mporpeccuu A
pElIeHHs peallbHbIX 3a]a4 MPUKIAIHOTO XapaKTepa

MHuosxecTBa U Joruka

5.1

MHoxecTBO, omepaluu HajJ MHOXecTBamu. Jluarpammel Diinepa — Benna.
[IpumeHeHne TEOpPETUKO-MHOKECTBEHHOIO —arapara JJid  ONHMCAaHUsS PealbHBIX
MPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX YUYEOHBIX MTPEAMETOB

5.2

OHpCI[CJ'IeHI/Ie, TEOpCMaA, CICACTBUC, 1OKA3aTCIILCTBO

11 KIIACC

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

Yyucia U BLIYMCIIEHUSA

1.1

HaTypa.anbIe " LEJIbIC YHCIIa. HpI/I3HaKI/I JCIINMMOCTHU LECJIBIX YHUCEII

1.2

Crenens ¢ pallMOHaIBHBIM NoKa3areneM. CBoOMCTBa CTEIEHU

1.3

Jlorapudm yucna. Jlecatnynbie 1 HATypaabHbIE JOrapu(MbI

2

YpaBHEHMs 1 HEPABEHCTBA

2.1

[IpeoOpa3oBaHue BbIpaXXeHHI, copepKaiux Jorapudmol

2.2

ITpeoOpa3oBaHue BbIpaXEHHM, COIEpIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTelIeM

23

[TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

IToka3aTenpHBIC YPaBHCHUA U HCPABCHCTBA

2.5

.HOl"apI/ICI)MI/I‘leCKI/IC YPaBHCHUA U HCPABCHCTBA

2.6

Cuctembl TUHEHHBIX YpaBHEHUN. PelieHne npukiIagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUHN

2.7

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.8

[IpumeHeHne ypaBHEHH, CICTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4
W 3a71a4 U3 Pa3IMuHBIX 00JacTel HAyKH U PeaIbHOM JKU3HU

QyHKIUN U TpapUKU

3.1

Oynknus. [lepuomnueckne ¢yHkuun. [IpoMEXyTKM MOHOTOHHOCTH (DYHKIHH.
MakcumyMbl U MHUHUMYMbI (yHKiuu. HauOomnbinee M HauMeHbllee 3HAaYEHUE
(GYHKLINU HAa IPOMEKYTKE

3.2

Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu




33 [TokazarenbHas u morapupmMudeckas QyHKINN, X CBOHCTBA U Tpa(uKH
34 Hcnonb3oBanue rpadukoB GYHKUIUH IS pellieHHs ypaBHEHUH U IMHEHHBIX CHCTEM
Hcnons3zoBanue rpadukoB GyHKIUN 71 UCCIIETOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPHU PELIEHUH 3a/1ad U3 APYTUX Y4eOHBIX NPEIMETOB U
peanbHON KU3HU
4 Hauana maTtemaTuyeckoro aHanusa
4.1 HenpepbiBHble pyHKIMN. MeTOA NHTEPBAJIOB /71 pEILIEHHS] HEPABEHCTB
4.2 [IpousBoanas pynkuuu. ['eomerpudeckuii 1 GU3MIECKUI CMBICI TPOU3BOIHOM
43 [TpousBonHble 3neMeHTapHbIX (QyHKUMH. DOpMyJbl HaXO0XKIEHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIMH
[IpumeHeHre MPOU3BOJHOM K MCCIEAOBAHHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 SKcTpeMyMbl. HaxokneHne HauOoJIbIIer0o M HAaWMEHBINEro 3Ha4deHus (PyHKIUMU Ha
OTpEe3Ke
[TpumeHeHre NTPOM3BOJHON I HAXOXACHHUS HAWITYUILEro PEelIeHUs] B IPUKIIATHBIX
4.5 3aja4yax, JUIsl ONpEAENIEeHUs CKOpPOCTU IIpoliecca, 3aJaHHOro (opMysoN Hiu
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX
47 WuTerpan, ero reomerpuyeckuil U ¢Gpu3NYECKUil CMbICI. Brluncienue nHTerpaia mo

dbopmyne Hetotona — JleliOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaAM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOIH 00pa30oBaTeJbHOI MPOrpaMMBbl CpeJHero o01ero
TpeOoBaHusl o0pa3oBaHusi

Bnanenne MeTomamMm OKa3aTENbCTB, AITOPUTMAMU pEIICHHS 3a/1ad;
yMeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICTICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIUPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKLUY;
IIPOBOANTH JOKa3aTeIbHbIE PACCYXKICHHS MPH PEIICHNH 337134, OLICHUBATh
1 JOTMYECKYI0  IPaBWIBHOCTh  PACCYXIEHHUH; yMEHHME OIepHpOBATH
MOHATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, OIEPAIlMM HAaJ MHOXXECTBAMH;
YMEHUE UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — uis
OIIMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M IIPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 33]1aBaTh
U OINHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHIATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C MENbIM MoKa3aTeleM, KOPeHb HAaTypalbHOUM CTENEHH, CTEIEeHb C
palliOHAJIBHBIM II0Ka3aTeCJICM, CTCIICHb C HCﬁCTBHTGJ’IBHBIM IIOKa3aTeJIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK I0 MOJIYJIIO, PAalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YUCCJI; YMCHHUEC HUCII0Jb30BaTh NPU3HAKU JCIIMMOCTH, HauMEHbIITNN 06HII/II71
JenuTeNh W HauMeHblee oOmiee KpaTHOe, anroputMm EBkiauaa mpu
peICHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMH CUCTECMaMU
CUMCTICHUS; YMEHUE BHITIOTHATH BBIUYMCIICHUE 3HAYEHUI 1 peoOpa3oBaHus
BBIpQXXCHUI CO CTENEHsSMU W Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMOHANBHBIX ~ BBIPAKEHUI; yMEHUE  ONEPUPOBATh  MOHSATHIMU:

IOCICO0BAaTCIIbHOCTD, apI/I(bMCTI/I‘IGCKaSI mnmporpeccusda, reoMETpUICCKasd




nporpeccus, OECKOHEYHO YyObIBalolas TIE€OMETPUYECKas MpPOrPeccHs;
yYMEHUE 3a/1aBaTh I1OCJIE€OBAaTEIbHOCTH, B TOM YHCJIE€ C IIOMOIIbIO
PEKYpPpPEHTHBIX (OpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIO0, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hclia, ¢opmMa  3amucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M aireOpauyeckas); yMeTh
MIPOU3BOJUTh APUPMETHUUECKUE JIEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIB30BAaHUS KOMITJIEKCHBIX YHUCEN; ONEepHpOBAThH
HNOHATHSIMM:  MaTpuua 2X2  um  3X3, omnpenenuTenb  MaTpPULBL,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATHSAMU: palUOHAIbHBIE, UPPALUOHAIbHBIC,
MOKa3aTeJbHbIC, CTENEHHBIE, JOrapU(PMHUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUsI M HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE ONEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHKe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMAa YPAaBHEHHWH M HEPABEHCTB, PaBHOCWJIBHOCTH
YpaBHEHHUI, HEPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHSAThH
YPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MaTeMAaTHYECKUX

3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U pealbHOM KU3HH

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, 4YETHOCTh (DYHKIMH,
MEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIee 3HAUYEHUS
(GyHKIMU Ha TPOMEXKYTKE, HemnpepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBasi U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUUYECKUN U
¢u3nyeckuif CMBICI TPOU3BOAHOM, MEpPBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaj; YMEHHE HaxOJUTh aCUMNOTOTHl rpaduka (yHKIHH; yMEHHE
BBIUMUCIISATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEJIEHHUS, YAaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMY; YMEHUE HaXOJWUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHUE HCIIONb30BaTh MPOU3BOIHYIO JUIl HCCIEAOBaHUA (DYHKIMIA,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIME 3HAUeHUS (QYHKIUN; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIM3a; OPUMEHATH MPOU3BOAHYIO JJIS HAXOXKACHHUS HAWIy4dIlIEero
pelleHrs B MPHUKJIAAHBIX, B TOM YHUCJIE COLIMAJIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIMIBIO




HHTCrpaia, NpUuBOAWUTL HNPUMEPbBI MATEMATUUYCCKOIO MOACIMPOBAHUA C

noMouipio AuddepeHrnanbHbIX YpaBHEHHMA

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHAs QyHKIINS,
KOMMO3uLusl (PyHKIUH, NuHEHHAas (QYHKIMSA, KBaapaTudHas (QYHKIHA,
pauMoHanbpHast (QYHKLUUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckas (QyHKIMH; YMEHUE CTPOUTh TIpapUKd H3YUYCHHBIX
¢GbyHKUMHA,  BBINOJHATH  mpeoOpasoBanust  rpadukoB  (GyHKUUH,
UCIOJIb30BaTh TpaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCIOJIb30BaTh CBOWCTBA U TpaduKu (YHKUMH JUIS pEelIeHHUs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C M[apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOH

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaudl pPa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJOTH, 3aa4d U3 OOJNACTH yMpaBICHUs JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTAaBJIATH BBIPAXKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMbI MO YCJIOBUIO 3aJlayd, HUCCJIENIOBATh MOJYyYEHHOE pEUIeHUuE u
OIICHUBATh TMPABAONOJAO0HOCTh PE3YIHTATOB, YMEHUE MOJCIUPOBATH
peaNbHbIE CHUTYyalldd Ha SI3bIKE MaTEMaTHKH; COCTABISTH BBIPAKCHHS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCHOJIb30BAaHUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIepCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTb, WHTEPIPETHUPOBATH
nH(pOpMaIIMIO, MPEACTABICHHYIO B TaOMUIaX, Ha Auarpammax, rpadukax,
OTPaXKAOIIYI0 CBOWCTBA peaibHbIX IMPOLECCOB U SBJIEHUI; MPEICTaBIATh
uH(pOpMAILIMI0O € TOMOIIBI0 TabmUIl W JAMarpaMM; HCCIEeI0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C TMPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpaduecKu UCCIeq0BaTh COBMECTHBIC

Ha0JII0/IEHUS C IOMOILBIO JUarpaMM pacCceuBaHuUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4ailHOE

C06BITI/IC, BCPOATHOCTD CJ'Iy‘IEIfIHOFO CO6BITI/IH; YMCHHUC  BbIYUCIIATDH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(GOpMyINBI CHOXEHUS W YMHOXXEHHUS BEpPOSTHOCTEH, (OpMyly TMOJHOMN
BEpOSATHOCTH, Gopmyiny bepHymin, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTU peajbHBIX COOBITHIL; yMEHHE OIEepPHUPOBATh
NOHATUSAMM: CllydaiiHas BEJIMYMHA, pPAaCIpPEIENICHUE BEpPOSTHOCTEH,
MaTE€MaTUYeCKOE OXKHMJIaHWe, IUCHEPCUs M CTAHJAPTHOE OTKIOHEHUE
CllydalHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss MW  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTEeIbHOTO U HOPMAJIBLHOTO PACHIPEEICHUIN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PacIpeleleHUi Ul peleHus 3aady;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
HCCIEOBAaHUN; YyMEHHE IIPUBOJUTH IIPUMEPBl IPOSBICHHUS 3aKOHA
0OJIBIIUX YHUCENl B TMPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
ONEPUPOBATh MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHMM,
YHUCIIO  TEepecTaHoBOK; OuHOM  HplOTOHA; yMmMeHHE  NpPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCYKIACHHS ISl PELICHUs 3a]a4; OICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIl; COCTABIATH BEPOSTHOCTHYIO MOJEb U

MHTEPIPETUPOBATH ITOIYUYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEIMYMHA YIJIa, IJIOCKUI yroJi, IByTpaHHbIN
yroJl, TPEXTPaHHBIM YIroj, CKpPELUBAIOLIUECS NPSMbIE, apauieIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, yroyil MeXIy MNpsSMbIMH,
yroJl MeXay TNpsSAMONM M IJIOCKOCTBIO, Yrojl MEXIy IIOCKOCTSAMH,
paccTosiHie OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAy MPSMBIMH,
paccTossHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh IPU PELICHUH
3a/a4 U3yuyeHHbIe (AKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJIETIM C TOMOUIbI0 TE€OMETPUYECKUX MOHSITHA W BEJIUYUH, pellaTh

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHHC MHOI'OIpaHHHUKA,
Ky0, mMapaiienenuresl, Mpu3Ma, OUpaMuna, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONIaab
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoba,
IpsAMOYITOJIBHOTO IMMapalyiCICIMIICaa, HIHUpaMUAbI, IIPU3MBI, LUWJIWHOpPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs KOHyCa U IIWIIMHIpA,

nmapaiiCJibHbIE OCH HWJIW OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromascs cgepbl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAILEHUsI, UX CEUYCHHsI, B TOM YHUCIIE C IIOMOUIBbIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPECTICHHS N3y4aeMbIX (DUTYP, BBIABUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WU
ONpoBepraTh MWX; YMEHHE MPOBOIUTH KiacCHU(PUKAIUIO QUryp 10
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJUMBIC JIOMOJHUTEIbHBIC

MTOCTPOCHUS
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YMeHue OonepupoBaTh IMOHSTUSIMH: JBJKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbId MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOpOT, mpeobpa3zoBaHue MoaoOus, NOM00HBIE (UTYPBI;, YMEHUE
pacrio3HaBaTh paBHbIC W MOJOOHBIE (UIYpbl, B TOM YHCJIE B HPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh T€OMETPHYCCKHE OTHOLICHUS MTPH
pelIeHny 3aja4; HAXOAWTh T'€OMETPHYECKHE BEIHYHMHBI (IJIMHA, YTOII,
Iomaas, 00bEM) MPH PELICHUH 33]a4d U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHE BBIYHCISATH TI'C€OMETPHUYCCKUE BEIUYUHEI
(mHa, yroy, mIomanb, O0BEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyJBI ¥ METOJIbI, B TOM YHCJE: IUIONIAJb MMOBEPXHOCTH
UpaMHIBL, TPU3MBL, KOHYCA, IMJIMHApA, Iuiomans chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO  TapaJulelieluiieia, MUPaMUIbl, HPU3MBI, LHIHHADA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMmenue OIICpHUPOBATH NOHATUAMU: NPAMOYTOJIbHAA CHCTCMaAa KOOPAWHAT,
BCKTOP, KOOPAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUEC, YIOJI MCKIY
BCKTOpPpAMH; YMCHUC HUCIIOJIB30BATH BeKTopHBIfI n KOOpI[I/IHaTHIJﬁ METOJ

IJId pCIICHUA TCOMCTPHUYCCKUX 3a4a4 1 3aJ1a4 JPpYyTHUX y‘—Ie6HI)IX npeaMETOB
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VYMmenue BI>I6I/IpaTI> HOI[XOI[S[HII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHC
SHAYUMOCTU MATEMAaTUKHU B HU3YUCHUU TMPUPOJHBIX H O6H_[CCTBCHHBIX
IpouecCcoB u ﬂBHeHHfI; YMEHUEC PACIIO3HABATHL IMPOABIICHHUEC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJAUTL MMPUMEPBI MATEMATUYICCKUX

OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Yucna 1 BEIYMCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCET

Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIC JApPOOH, IPOIECHTHI,

2 OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypaJbHON CTENIEHU
1.4 Crenens ¢ nensiM nokasareneM. CTENEHb ¢ pallMOHANIbHBIM NoKa3aTesieM. CBOMCTBa
' CTETIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypaibHbIE JOrapupMbl
JelictBuTtenpHble uucia. ApudpMeTHdyeckue onepauud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOnarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIICHU
1.8 [IpeoGpa3oBanue BbIpaKeHUIN
1.9 KowmmiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lemnpie u 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JorapupMuUyIecKre ypaBHEHHS
2.5 Ilenblie u 1pOOHO-paIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanyroHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuna cucTeMsl IMHEHHBIX ypaBHEHUH. OnpeaennTesb MaTpULIbL
3 OyHKIHH U TpaduKh




Oynkuus, cnocoOsl 3amaHus ¢yHkuuu. ['paduk ¢ysknum. B3ammbao oOparHbIe

> ¢yukuuu. YétHble 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKIMHI
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl 1 MUHUMYMBbI (GyHKiuu. HawmbGosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIMN Ha IPOMEKYTKE
313 CrenenHas (yHKOHMS C HaTypajdbHBIM M IIENBIM TIOKa3aTeiaeMmM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpad)uK KOPHS /1-0U CTETIEHU
34 Tpuronomerpryeckue QyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKu
3.6 Touku paspeiBa. AcumMnToTel rpadukoB ¢(yHkiumid. CpoiicTBa  (DyHKIIHIA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 TlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHHS IOCIEI0OBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hayasa maTemaTHueckoro aHaausa
4.1 [TpousBognas ¢pynkiuu. [Ipon3BoaHbIEC AeMEHTAPHBIX (PYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoJblIero 1 HaMMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
43 [TepBooOpaznas. uTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena u NOBEpXHOCTH BpaLICHUSI
7.5 KoopanHatsl 1 BEKTOpBI
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