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INOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «Airedpa U Havyajla MaTeMaTUYECKOrO aHaau3a» SIBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHHE OOy4YarOIMXCA Ha YPOBHE, HEOOXOIUMOM
JUI OCBOEHHUSI MH(GOPMATUKHU, OOIIECTBO3HAHNUS, UICTOPHH, CIOBECHOCTU U JIPYTUX
IUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaioOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (GOpMyJIupyeT CBOU
JNOCTHKEHHUS B MaTeMaThuueckon popme.

VY4eOHblll Kypc anreOpbpl M Hayajl MaTeMaTUYeCKOIo aHallh3a 3aKJIaJIbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS 3aKOHaMHU (U3MKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSl OCHOBHBIX TEHJICHIUI Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN YKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BAaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEAHEBHOM XU3HU. B TO ke Bpems oBiajeHHe a0CTPaKTHBIMU W JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMH anreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JOKA3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
000011IeHHEe W KOHKPETU3allMio, a0CTparupoBaHUE M aHAJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUYECKOE MBILLIICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YE€CKOIrO
aHanM3a» OO0ydYarouIuecs MOJIy4YaloT HOBBIM OMNBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJIENEH peallbHbIX CHUTYyalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUNIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIONIMMUCS MATEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VYyeOHblii Kypc 00JafaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBIM MmaTepuai, CHnocoOCTBYIONIUN
(GOopMUPOBAaHNIO HAYYHOTO MHPOBO33PEHHsS, TaK U dYepe3 cheuuduxky ydeOHOMH
NesITeIbHOCTH, TpeOyloleld MpOJOJKUTENbHON  KOHUEHTpAalud BHUMAHMUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJyYECHHbBIN
pe3ynbTar.

B ocHoBe wmertonuku oOydeHHs anredpe M HayajlaM MaTeMaTUYECKOTO
aHaJIM3a JICKUT ACSITeIbHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOIrO
aHaJIM3a» BbIJICJICHBI CIEAYIOLINE COAEepKaTeIbHO-METOANYEeCKue TuHun: «Yucna
U BbIUKCIEHUN», « DyHKUUU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYECKOro  aHanu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUMA W3Yy4YarOoTCsAd Ha MPOTHKEHUU IBYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJHSA
Ipyr Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [[aHHBIN
y4eOHBIH KypC SIBISIETCA WHTEIPAaTUBHBIM, IIOCKOJIIbKY OOBequHSET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX IUCLHMIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHsI, MAaTEMATUYECKUN AHAJIU3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecss OBIaAeBalOT Bc€ Oosee
MIMPOKUM MAaTEMATHYECKUM anmnapaTroM, Y HUX IMOCJIEI0BaTeIbHO (PopMuUpyercs u
COBEpPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHUYECKYI0 MOJENIb peajJbHOU
CUTyallu, MIPUMEHATh 3HaHUs, NOJyYEHHbIE MIPU U3yYEeHUN Y4eOHOro Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MaTEMAaTUYECKOM 3a/lauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenpbHO-METOANYECKAs TUHUA «YHHcma ¥ BBIYMCICHHUS 3aBEPIIACT
(dopMupOBaHHE HABBIKOB MCIOJIb30BaHUS JCUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopasoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0co0O€  BHUMaHUE  yJensercs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCIICHHUM, BKJIIOYAIONIMX B CEOSl MCIONb30BAaHUE PA3THYHBIX
dopM 3amucu uymcna, yMEHHUE JenaTh MNPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHS, OLIEHUBATh YHUCIIOBbIE BbIpaXeHUs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYyYarolIMMCs MHOYKECTBAa HaTypalbHbIX, IIEJbIX,
pallMOHANBHBIX U JIEUCTBUTEIBHBIX  YHUCE]  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KakIOM M3 JOTUX MHOXKECTB pPaccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cheuu(pUyYecKue 3aJaud M OMNEepaluu: JIeJICHHE Haledo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOoOble CBONCTBA
paloHANbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUYECKUE ONepaluu, a TaKxKe
U3BJICYCHUE KOPHS HATYPAJIbHOM CTEIIEHM HAa MHOXKECTBE KOMILJIEKCHBIX 4YMCEIN.
braromapss mocnenoBaTeIbHOMY pACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMH HUX IIPUMEHEHHMS IS PELICHUS Pa3IMYHBIX 3a7ay
(dopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTeMaTUKHU KaKk HaykKu U €€ poju B
IOCTPOEHUU MOJIEIEN peaNbHOro0 MHUpPA, LIMPOKO MCIONb3YHOTCS 000OIIeHHE U
KOHKpETHU3aLUsl.

JInnna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA IMPOTSIKEHHU BCETO
oOydeHusi Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasznene IIporpamMmbl IIPeAyCMOTPEHO peELICHUE COOTBETCTBYHOIIMX 3axad. B
pe3ysibrate OOydaroluecss OBJIAJEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJIbHbIX, JOrapu(PMUUYECKUX H
TPUIOHOMETPUYECKMX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlomydeHHbIE yMEHHs MIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBAaHUM (YHKIUH C TOMOIIBIO NPOU3BOIHOM, IPU PELIEHUH MPHUKIAJIHbIX



3a/1a4y M 3a71a4 Ha HAXOXKJEHUE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast conepskaTesibHasi IMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATG ~ pacy€Tbl 1O  (opMynaMm, MNpeoOpa3oBaHMs  PaLMOHAIBHBIX,
UPPAMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKEe BbIPAKEHU,
colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandeckoro
Marepuaga MPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcsi, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBHCHMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKHX U
€CTECTBEHHO-HAYYHBIX 334, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenpbHO-MeTOANYECKAsT JUHUS «DyHKIMM U Tpadukw» TECHO
NeperieTaeTca ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIE0BATEIbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MO0Ka3aTeNIbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBOMCTB
U rpaduKoB, UCIMONIb30BaHUE (QYHKIMN NJIs PEIIeHUs 3ajay U3 APYrUX Y4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHaJIU30M,
TaKk U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUE
yaensercsa (GOpMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMUMHAMH, HUCCJIEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TON cojepKaTelIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
Y HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero msydenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOT .

CopnepxarenpHas JuHus «Hadana mareMarnyeckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTEeMaTUYECKUX, TaK U MPUKIATHBIX 3a/]ad,
JOCTYITHBIX 00yYarouuMmcs, Tak KaK y HUX TOSBISETCS BO3MOKHOCTH CTPOUTH
rpadKu  CIOXKHBIX (YHKIMH, OMpEeACNsiTh MX HAWOOJbIINE W HAWUMEHBIINE
3HAQYE€HUS, BBIYUCIATH MUIOMATU (GUryp U 0OBEMBI TeN, HAXOAUTh CKOPOCTU H
YCKOpeHHsI TmpolueccoB. JlaHHasg coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHUSI MATEMATHYECKHUX MOJENIEd pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajau3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



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

CopepxarenpHO-MeTOIMYEeCKas: JTUHHUS « MHOXKECTBa U JIOTHKA) BKJIIOYAET B
ceOs DSJIEMEHThl TEOpPUM MHOXKECTB M MaTeMaTU4YecKoW Joruku. TeopeTruko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOIBLHOM MaTeMaTHKU
U TpeajiaratoT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIONINN BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pa3HbIC MaTeMaTHYCCKUE
JUCIUIUITMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO ndaTh
BO3MOXHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEMaTHUKH W HCIOJB30BAaTh €ro I BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MaTEMaTUKU KaK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYI0O €M CTpOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OIpeaeIEHHBIM
OpaBWJiaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO €  3JIEMEHTaMHU
MAaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00y4Jaronuxcsi, 03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIUICHHUS.

B yuebnoM Kkypce «Anredpa W Hayalla MaT€MaTUYECKOIO aHaJIUu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
crocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMi, HCCIEOBaHUS AITHUX MOJENed C TOMOIIBI0 ammnapara aiareOpsl u
MaTeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yabTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IBIM U3 pa3/ie]IOB MPOTrPaMMBbl, TOCKOIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs I PElIeHUs TMPHUKIAAHBIX 3amad. [lpu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEeMY.
JlestenbHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadasna
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuenme yueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXXAHME OBYYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOU, MPOLICHTHI,
OeckoHeuHble mepuoanueckue apodu. Ilpumenenue apoOeil M TPOUEHTOB s
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IUyHbIX OTPACIIEH 3HAHUM U PEATbHOU KU3HU.

JlefictBUTEeNbHBIE 4HKcla. PanMOHalbHBIE W UPPALMOHAIBHBIE YHUCIHA.
Apudmernueckre  omepalMd ¢ JIWCTBUTENbHBIMM  uyuciaamMu.  Mogayib
JICHCTBUTENHHOTO YKCa U ero cBoicTBa. [IpnOnmkEHHbIE BBHIUMCICHUS, TIPaBUIIA
OKpPYTJIEHMS], IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1uensIM InokaszareseM. buHom HerootoHa. Hcnosp3oBaHue
NoAXO0AsIIeNd (POPMBI 3aMUCH ACHUCTBUTENbHBIX YUCEN JJIsl pEUICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHp C panuOHAJBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa norapudma. [lecsiTuuHble M HaTypasbHbIE
J0Tapu(pMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE ypaBHEHUSI U ypaBHEHHUs-cieAcTBus. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHHUS LENIbIX U APOOHO-pAIMOHAIIHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWwIeHbl OT OJHOW IEepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIO4YJ€H ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
koddpunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJIEPIKALINX CTEIEHU U KOPHHU.

HppanronanbHble YPaBHEHHS. OcHOBHBIE METOBI peneHus
UPpaLMOHATBHBIX YPABHEHHI.

[loka3zarenbHble ypaBHEHUS. OCHOBHBIE METObl PEIICHMS MOKa3aTeIbHBIX

YPaBHEHHUM.

[IpeoOpa3oBaHue BbIpaXXEHUM, CoepKaLUX Jorapu(msbl.

Jlorapudmuyeckue ypaBHEHHUH. OCHOBHEIE METO/IBI pelIeHus
norapu(MUYECKUX YPABHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIIbIL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpPUroHOMETpUIECKUX YPABHEHU .



Pemenne cucreM IMHENMHBIX YypaBHEHMH. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MAaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICI H
CBOKCTBA, BBIUYMCIICHHE €T0 3HAYEHUS, TPUMEHEHUE ONPEACTUTENS I PEILICHUS
CHUCTEMBI JIMHEHMHBIX YypaBHEHHUU. PelieHne npukiagHbIX 3a7a4 € MNOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHWW. lccienoBaHue ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U OTIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOZENEN pEealbHOM CHUTyallMH C IOMOULIBIO
YPaBHEHU W HEPABEHCTB. l[pMMEHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3aJlad M 3a7a4 W3 Pa3JIMYHbIX 00JacTell HayKh M peajbHOU
KU3ZHU.

DyHKIMH U TPAPUKH

Oyukius, crnocoObl 3amgaHus (QyHkuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OO6nactpb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTossHcTBa. YETHBIC 1 HEeU€THBIE PyHKIMU. [lepuoandeckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢dbynknuu. Hanbosnbiee 1 HauMeHbIee 3Ha4eHUsT YYHKIIMHA Ha IPOMEXKYTKE.

Jluneitnasi, kBajpaTu4yHash W APOOHO-TMHEWHas (QyHKIUH. DIeMeHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U IEJBIM MokasaresieM. E€ cBolicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

[TokazatenbHass u jorapupmMuyeckas (YHKIIMH, UX CBOMCTBA U TpaUKU.
Ncnonb3oBanue rpadgukoB GyHKIMIMA 71 pellIeHUs YpaBHEHU.

Tpuronomerpuueckasi OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(yHKUMNA YUCIOBOIO apryMEHTa.

QOYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalbHBIX MPOLECCaxX U SIBICHUSIX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCKOro aHajamn3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOCJICIOBATEIbHOCTEH. MeTon
MAaTeMaTH4YECKOU VHIYKIHWH. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTeMaTHYECKOIO AHAJIM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckasi mporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
POTrpecCcuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno €. @opmyia CI0KHBIX
IIPOLEHTOB. VCnonp30BaHWE TMPOrpecCHM I PELICHUs] peallbHBIX 3a4ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB Ui PEUICHHS HEpaBeHCTB. [IpuMeHEHHEe CBOWCTB HENPEPBIBHBIX
(GYHKIMHA 151 perIeHus 3a1ad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, TeOMEeTPUIECKU U
bu3HUecKuil CMbICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[IpousBoanbie  nyeMeHTapHbIX  ¢GyHKUM.  [Ipou3BomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILIMK (DyHKIIHIA.

MHo:xecTBa U JIOTMKA

MHOkeCTBO, onepauuu HaJ MHOXKECTBAMH M HUX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3adad U3 JIPyTUX
y4€OHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanbhble u nensie yucna. [IpuMeHeHrne npu3HAaKOB JEIMMOCTH LEIbIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o momay:to, anroputma EBkinaa st pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uncna. AnreOpauveckas M TpUTOHOMETpUYecKas (HOpMbI
3aMucy KOMIUIEKCHOTO 4YHcla. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHu u3 KOMIUIEKCHOTO uucia. [IpuMmeneHue
KOMIUJIEKCHBIX YMCEN 7151 PelIeHHs] PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHMs U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerlieHre TpUuroHoMeTpuYecKux HEpPaBeHCTB.

OCHOBHBIE METOABl PEIICHHUS IMOKa3aTebHBIX W  JIOrapu(pMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PEHIEHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.



[IpumeHenne  ypaBHEHUW, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3IMyHBIX o0JacTel HayKu M pealbHOU
YKW3HU, UHTEPIIPETALUS OJYYEHHBIX PE3YJIbTATOB.

DYyHKIUU U TPaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, UX CBONCTBA U TpadUKH.

I'paduueckne Meroabl pelieHHs ypaBHEHHl U HepaBeHCTB. ['paduueckue
METO/bl PEILICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsI MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX y4eOHBIX
NIPEAMETOB U PEATLHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeneHnre MPOM3BOTHON K UCCIEAOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEr0o UM HAUMEHbBIIEro  3HAYeHUMH
HENpepbIBHON (QYHKIHUU HA OTPE3KE.

[IppumeHenne nTPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIero pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHHMS Ipolecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuiia HaxoxIeHUs TepBOOOPA3HBIX.

WNurerpan. ['eomeTpuueckuii CMBICII HHTETpaJIa. Brruncnenue
onpenenéHHoro uaTerpaia mno ¢popmysne Hetorona-JleiOuura.

[IpumeHeHne uHTerpajia A HAXOXKJIEHUS IUIOMIAAEH IIIOCKUX (Uryp u
00BEMOB r€OMETPUYECKUX TEll.

[Tpumepsl pemenuit auddepeHnuanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJICIMPOBAHUE PEAJbHBIX IMPOLIECCOB C NOMOLIBI AU(depeHInaIbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:k1aHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMAMY U Ha3HAYCHHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH pOCCHICKOI0 Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTHYECKUM
OPUMEHEHUEM JIOCTWKEHUNM HAyKH M JEATENbHOCTbIO YYEHOro, OCO3HaHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, peUIeHUI, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaT€eMaTUYECKUM ACIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3MIeCKOro BOCIIUTAHMUSA:

cOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKUe 3HAHUA B
MHTEpEecax 3/10pOBOro v 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXa, peryisipHas (pU3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPLIEHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymeil mnpodeccuu U peaau30BbIBATh COOCTBEHHBbIE >KU3HEHHbIE IIJIaHbI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOM HANPABIECHHOCTH;

7) IK0JIOrH4e€CKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, IIOHUMAHHE BIIUSHUS
COIMAIbHO-DPKOHOMHMYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3ajgady B 00JacTu
OKpYXamuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJICICTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYECKONH Hayku Kak cdepbl UYeTOBEUYECKOW ACSITEIBHOCTH, JTaroB &
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS

ba3oBble JJoruyeckue 1eicTBus:

BBISIBIISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TOHATHW, OTHOUICHHH MEXIy MNOHATUAMH, (POPMYITUPOBATH
oTpe/ieNICHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(pUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUH POBOJUMOTO aHAIM3a;

BOCIIPUHUMATh,  (opMylupoBaTb U  NPeoOpa3OBBIBaTh  CYXKACHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKICHUSX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JieNaTh BBIBOJABl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIFOUEHU 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(psiMBIE U OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHHS U BHIBO/IBI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pelUIeHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢  y4&ToM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPUEB).



ba3oBrble ucciaenoBareJbCKHe AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaATH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO [TO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAaHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBaHHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBaTH OOOOIIEHHS] U BBIBOJBI MO pe3yibTaTaM
OpOBEJAEHHOIO  HAONIOACHUSA, WCCJIENOBaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKKe BbIABUTATh
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh JEPUIUTHl MHPOPMALMH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3aa4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEeMAaTHU3UPOBaTh W HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B Pa3IuM4HbIX (opMax,
WTIOCTPUPOBATh TpaduuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu 1o CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHUSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTUPOBATH MOJTYYECHHBIN pE3yJIbTAT;

B X0/€ 0OCYXJIeHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI,
npoOsieMbl, peuiaeMol 3aJauyd, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHMCK
peLIEHUs], COIOCTABJIATh CBOU CYXKIEHUA C CYXICHHUAMU IPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me€ M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YbTAaThl PEUICHUS 3a1a4yi, SKCIIEPUMEHTA, UCCIEI0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opmar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryssiTuBHBIE YHUBepPCcAJbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELLIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJICKT:

BJa/JeTh  HABbIKAMU  IO3HABaTEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMu CaMONPOBEPKH, CAaMOKOHTpPOJIS Mpolecca U pe3yjbTaTa peleHus
MaTeMaTUYEeCKOM 3a/1a4Hu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh TPUUHUHBI
JOCTHKEHHS WJIM HEAOCTHUKEHHSI Pe3yIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
pabOThl MpU pelleHHH Y4eOHbIX 3aJad, HNPUHUMATh LEJlIb COBMECTHOMU
JeSITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPabOThI, pacHpenensiTh
BUIbl paboOT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
000011aTh MHCHHS HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPyHNoBbIX (opMax paboThl (00CykaAeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YWIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbHI

K koHnmy oOyuenus B 10 kiacce oOyvaromuiics MOJYYHUT CIEAYIOLINE
OpeaIMEeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucna 1 BBIYMCICHUSA:

CBOOOJHO OIEpUPOBAaTh MNOHATHSAMHU: PALUMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JpoOM M TPOLEHTHI JUIsl PElIeHUs] TPUKIAJAHBIX 3a/1ad U3
Pa3IUYHBIX OTPACJIEH 3HAHUN U PEATbHOU KU3HU;

IPUMEHSTH NPUOIMKEHHBIE BIYMCIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY pPe3yJIbTaTa BbIYNCICHNN;



CcBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aNUCU IEHCTBUTENBHBIX YNCEN ISl PEIICHUs
IIPAKTUYECKUX 3a]1a4 U MIPEACTABICHUS TAHHBIX;

cBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUYECKUN KOPEHb HATypajbHOU
CTEIICHH,;

CcBOOO/IHO OIEPUPOBATh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: JOrapud™m YHca, ACCITHUYHBIE U
HaTypaJbHbIE JTOTapu(MBbI;

CcBOOOZHO OMEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

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

CBOOOJHO OIEpPUPOBATh MOHATUSMHU: MHOTOUWIEH OT OJHOW MEepPEeMEHHOMH,
MHOTOWIEH C LEAbIMH KO3(p(PUUUEHTAMH, KOPHM MHOTOUWIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA Ha MHOTOYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELLIEHUS 3a/1a4;

CcBOOOZHO OMNEpUpPOBAaTh MOHATHUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHIA,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIsl BBIYUCIICHHUS €0 3HAa4yeHus,
IPUMEHATh ONPENCIIUTENIN Uil PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOILIBIK) CUCTEMBI JUHEWHBIX YPaBHEHUH,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEIIUTEIIEH,
MHTEPIPETUPOBATH NIOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMHM [UIsi TMpeoOpa3oBaHUs
BBIPAXKEHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHH, COAEPIKAIUX CTENEHH C
paLMOHAIIBHBIM [10KA3aTEeIIEM;

UCII0JIB30BaTh CBOMCTBA aorapupmoB VLS npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHIMU: HppalMOHAIbHBIC, MOKAa3aTElIbHbIE U
norapu(MHUYECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B UIIN OCYILECTBIIASA IPOBEPKY KOPHEW;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui IPpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HEoOXoAumble (GOpMyNbl  JUIsi  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCJIOBHUIO 3a/Jaud, HCCIIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpapuKu:

CBOOOJTHO OTEpPUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIUH,
B3aUMHO oOOpaTHble (yHKIMM, Kommo3ulms ¢yHKOUN, rpaduk QyHKINH,
BBITIOJIHATD 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

CBOOOJHO OINEpPUPOBATh MOHATHAMHU: O0JACTH ONpPENEIECHUS U MHOMKECTBO
3HaYeHUHN QPYHKIMH, HYTU QYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZIHO ONEpUPOBaTh TMOHATHSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckrue (QPyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAaWMEHbIee 3HaueHWEe (YHKIUU Ha
IPOMEKYTKE;

cBOOOIHO ONEpPUPOBATH MOHATUAMHU: CTENEHHAs QYHKIUS C HATYPAJbHBIM U
LEJIBIM TOKa3aTeleM, rpapuK CTENEeHHOW (YHKIMM C HATYpaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHH Kak (yHKIMH OOpaTHOM CTENeHH C
HaATypaJbHBIM IOKa3aTEeJIeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-ITMHEWHas
(YHKIIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPA(PUKOB;

CBOOOJHO OIEpUpPOBaTh IMOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMU, UX CBOMCTBA M rpaduKH, MCHOJB30BATh MX TpadUKH AJis PELICHUS
YPaBHEHHI;

CBOOOZIHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
orpezesieHue TPUTOHOMETPUUECKHUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JUIsE  UCCJIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpaXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXKy BETUUMHAMU;

Hauyana maTeMaTH4ecKOro aHaJIM3a:

CBOOOZIHO ONEpUpOBaTh MOHATUAMM: apuPMeTHUeCKas M TIeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpruuecKasl mporpeccusi, TMHEHHBIN U
AKCIIOHEHUUAIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJb30BaTh MPOrPECCUU JIs PEIIEHUs pEealbHbIX 3a/lad MpPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTpaHUYECHHBIC TOCIE0BATEIILHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYeCKOro aHaju3a KaK aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: HENPEpPbIBHbIE (QYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOO/JIHO oOIEepUpoBaTh MOHATHEM: (GYHKIUS, HENpephIBHAsS Ha OTPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIM JIJIsl pEIICHUs 3a/1ad4;

CBOOOJHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas MPOW3BOJHBIE
byHKIMU, KacatenbHas K rpaduky QyHKINH,

BBIYHCIIATH MTPOU3BOAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO M KOMITO3HUIIMH
NBYX (YHKIIMH, 3HaTh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIINIA;

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

MHo:xecTBa U JIOTMKa:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSAMHU:  MHOXECTBO, OIEpaluu  HaJ
MHOECTBaMHU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONUCAHUsI PealbHbIX
MIPOLIECCOB U SIBIICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOI0 0OBbEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHHUS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 Kjacce oOyvaromuiics MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMAaTHYECKOTO aHATN3a»:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJHO ONEpPUPOBATh TMOHSATUAMH: HATypaJlbHOE U I1EJI0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
nensix yucen, HOJ[ u HOK nHatypanbHbIX uncen I perieHus 3a1a4, TpUMEHSITh
anroput™ EBkinna;

CBOOOJIHO OMNEpUpPOBATH MOHITHEM OCTaTKa IO MOMYJI0, 3aIluChIBATh
HaTypaJIbHbIC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanyeckoi u
TPUTOHOMETPUUECKON (opMe, BHITOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHIMU: HpPpAIMOHAIbHBIC, MOKAa3aTeIbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILIECTBJISATE OTOOpP KOpPHEW TNpPU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSITh  HEOOXOIUMbIe  (OPMYJbI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TI0KA3aTEIbHBIX U
JorapupmMuUYecKX ypaBHEHUN U HEPABEHCTB;

peliarthb panroOHaIbHbIE, VppalOHAIbHEIE, ITOKA3aTEIbHEBIE,
jJorapuMUYECKUe U TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kalye MOAYJIA U apaMeTpBl;

NPUMEHSTH TpaduyuecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPAaBEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHy;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIDQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C MHCIOJIb30BAHUEM afiapara anreopsl,
MHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DOyHKUMU U TpaduKu:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUH JABYX (DYHKIIMIA;

CTPOUTh TIeOMETpUYecKHe o0pa3bl yYpaBHEHMM U  HEPaBeHCTB  Ha
KOOPJMHATHOM INIOCKOCTH;

CBOOOJIHO  OMEpUPOBATH TMOHATUSIMHU: TpapuKU TPUTOHOMETPUUYECKUX
dynKImi;

OPUMEHATh (GYHKIUU I8 MOJETUPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTteMaTH4eCcKoOro anajamsa:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTH
Y SKCTPEMYMBI;

HAXOJUTh HanOOJbIIee U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BATh MPOU3BOAHYIO I HAXOXKICHUS HAWIy4dlIEro pEIICHUS B
NPUKJIAAHBIX, B TOM 4YHUCIE COUUAIbHO-DKOHOMUYECKUX, 3ajayax, i
OTpeNeNIeHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMyson Wiu

rpaduKom;



cBOOOZIHO ONEepUpOBaTh TOHATUSAMU: IEpBOOOpa3Has, ONpeAcHEHHbIN
UHTETpall, HAXOJAUTh IEpBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUMNH M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HAXOJWTH IIOUIAIN TUIOCKUX GUTYDP U 0OBEMBI TEN ¢ TOMOIIBIO HHTETPAaa;

UMETh IPEACTABICHHE O MATEMATHUYECKOM MOJEIMPOBAHMM HaA IPUMEPE
cocraBieHus 1uddepeHnanbHbIX YPaBHEHNH;

pemaTh NPUKIAIHBIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOIO U
(pu3MYECKOro XapakTepa, CpeACcTBaMU MAaTEMaTUYECKOIO aHAJIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Konrponbire | HpakTiseckite o0pa3oBaTebHbIC
padoThI padoTshI
pecypcsl
MHO0X€eCTBO I€HCTBUTENIBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHble ypaBHEHUS U 24 1
HepaBeHcTBa. CUCTEMBbI JIMHEUHBIX
ypaBHEHUH
) Oyukuuu U rpaduku. CreneHHas GyHKIHS C 12 |
LIEJIbIM TIOKa3aTeNIeM
3 ApudpmeTnueckuil KOpeHb N-Oi CTETEHH. 15 1
HppanmonaibHble ypaBHEHUS
4 [TokazarenbHas ¢pynkus. [lokasarenbHble 10 1
ypaBHEHUs
5 Jlorapupmuueckas GyHKIIHS. 18 1
Jlorapudgmuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BbIpaXXeHUs U ) |
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOrPECCUU 10 1
HenpeprsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 0




11 KITACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpaMMbl Bcero Koutpoaburie | Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GyHKIHHA ¢ TOMOIIBIO 2 |
MIPOU3BOJHOM
2 [TepBooOpasnas u HHTETpaI 12 1
3 I'padviku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpuyeckre HEpaBeHCTBA
4 HppannoHanbHbie, MoKazaTelbHbIE U 24 |
norapu(MUIecKue HEPaBEHCTBA
KomMmiekcHble unciia 10 1
6 HarypanbHble u nienble yucia 10 1
Cucrembl palmoHAIBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
ypaBHEHUH
8 3agauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IICHUE, CHCTEMATH3 AN 16 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Jara nu(ppoBbIe
Nen/m | Tema ypoka Kontpoasnbie | IlpakTuueckue
Bcero nu3y4eHusi | o0pa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl

MHO)kecTBO, OIepalu HaJl MHOKECTBAMHU
U UX CBOICTBa

2 Huarpammsl Diinepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
armapara JJisl pelieHus 3a1a4
PanmonansHbie yncia. OOBIKHOBEHHBIC U

4 JIeCSTUYHbIE JPOoOH, POLIEHTHI, 1
OecKOHEYHBIE TIEPUOANYECKUE APOoOH
Panmonaneubie yncna. OOBIKHOBEHHBIC U

5 JIECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOINYECKHE IPOOH

6 [Tpumenenue apoOe U MPOLEHTOB ISt |
peIIeHUS TPUKIAIHBIX 337129

7 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHus NPUKIaJAHbIX 3a7a4

2 JleiicTBUTENbHBIC YKclia. PaimonanbHbIe U |
HMppalyoHaIbHbIC YHCTIa

9 ApudmeTnueckre oneparuu c 1
JIEWCTBUTEIILHBIMU YUCIIAMH

10 Moaynb AeCTBUTEIBHOTO YHUCIIA U €r0 |

CBOWCTBA




11

[TpuOnmxE€HHBIE BHIYMCIEHUS, PpaBUiIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BIYUCICHAN

12

OcHOBHBIE MCTOABI pCIICHUS LCIIBbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OcCHOBHBIE METO/IBI PEILIEHUS LENBIX U
IpoOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIIEHUS LIEbIX U
JPpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema beszy

16

MHOTro4JIeHBI C HeTbIMHA KO3 (QUITIESHTAMHU.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

Pemenne cucreM TMHENHBIX ypaBHEHUI

19

Marpuna CUCTEMBI IMHEHHBIX YPABHEHUN.
Ornpenenurens MaTpUIbl 2X2, €ro
Ir€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuupl 2X2, ero
TEOMETPUYECKUNA CMBICIT M CBOWCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHUM




22

Pemenre mpukiagHbIX 3a/1a4 C TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

23

Perenne nmpukiagHeIX 3a/1a4 C IIOMOILIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHnTtponbHas padota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CIOCOOBI 3aaHus (YHKITHH.
B3aumuo obpatubie pynkimu. Kommosumms
GyHKIMMA

26

I'paduk pyHkunu. SnemeHTapHbIe
npeoOpa3zoBanus rpadukoB GpyHKINN

27

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHui Gpynkuun. Hynu QyHkium.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

YeEtHble 1 HEYETHBIC (PYHKITUH.
[Tepuoanueckue ¢pyHkiuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMbl U MUHUMYMBbI (DYHKIIHH.
HauOonb1iee 1 HauMeHblIIee 3HaYEHUE
(GYHKLIMHU HAa IPOMEXKYTKE

30

JIuneiinasi, kBaapaTHuHas U ApoOHO-
TuHeHas GyHKunn

31

DieMeHTapHOe HCCIeI0BaHuE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLUH

32

DJIEMEHTapHOE UCCIIEIOBAHUE U
MoCTpoeHne TpaGuKoOB ATUX PYHKITUH

33

CreneHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom




HeroTona

Crernens ¢ LIEJIBIM MOKa3aTeneM. buaom

34 Herotona

15 CreneHHast GyHKIHUS C HATypaJIbHBIM U
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

16 Kontponbhas padota: "CreneHnnas
¢yuxus. E€ cBoiicTBa u rpadux"

37 Apudmerndeckuil KOpeHb HATYPaIbHON
CTEIIEHU U ero CBOMCTBA

13 Apudmernaeckuii KOpeHb HATYpPaTbHOU
CTEICHH U €r0 CBOMCTBA

19 [TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKECHUH,
COJIeprKalUX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIeprKalIuX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJZIEprKalINX CTEIICHU U KOPHH
WppanmonansHele ypaBHeHUs. OCHOBHBIE

42 METO/BI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUH
WppanmonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUI
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUNU

45 PaBHOCWIIbHBIE TTEPEXO/bI B PELICHUH

UPpALMOHATILHBIX YPaBHEHHM




PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN

46 UPPaLMOHATIbHBIX YPABHCHUU

47 PaBHOCWIIbHBIE NTEPEXOABI B PELIEHUU
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPaLMOHATIBLHBIX YPaBHEHUM
CaolicTBa U rpauK KOpHS N-0M CTENEHU

49 Kak (PyHKIIMH OOpPaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpauk KOpHS N-0if CTETIEHU

50 KaK (YHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHS n-0¥ crenenu. MppannonanbHble
ypaBHEeHHUA"

5 CreneHs ¢ palMOHAIBHBIM [TOKA3aTENEeM U
€€ CBOMCTBA

53 CreneHsb ¢ palluOHAJIbHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHs ¢ pallMOHaJIbHBIM [IOKA3aTENEM U
e€ CBOMCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpadpuka GyHKUNN A5
peuIeHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AT
pelIeHUs ypaBHEHUI

58 [TokazarenbHble ypaBHEeHUS. OCHOBHbBIE




MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHUH

IToxazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/BI PEIICHMS MI0Ka3aTEIbHbIX 1
YpaBHEHUH
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/IbI PEIIEHUS [TOKa3aTeIbHBIX 1
ypaBHEHUU

61 Kontponbnas padora: "[lokazarenpHas |
¢bynkuwms. [TokazarenpHble ypaBHEHHS "

62 Jlorapudm uymncna. CoiicTBa Jorapudpma 1

63 Jlorapudm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa Jorapudpma 1

65 JlecsaTruHbIe U HATYpaJIbHbIE TOTAPHU(PMBI 1

66 JlecsTuHbIe U HATYpaJIbHbIE JIOTapUPMBbI 1

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

68 [IpeoOpazoBanme BBIpaXEHUH, COIEPKAIINX |
sorapuhMbl

69 Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U |
rpadux

70 Hcnons3oBanue rpaduka GyHKIUN IS 1
peleHs ypaBHeHUH
Jlorapudmuueckue ypaBaenusi. OCHOBHBIC

71 METO/IbI PEIICHHMS JIOTApUPMUIECKUX 1
ypaBHEHUN

7 Jlorapudmmueckue ypaBHeHus. OCHOBHBIC |

METO/Ibl pelIeHuUs Jorapu(pMUIECKUX




YpaBHEHUH

PaBHOCHIBEHBIC Mepexobl B pCIICHUU

73 JOrapuPpMHUECKUX YpaBHEHUI

74 PaBHOCHIIBHBIE IEPEXOBI B PEIICHUH
JOrapu(pMHUUECKUX YpaBHEHUI

75 Konrponsnas padora: "Jlorapudmmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

76 CuHyC, KOCHHYC, TAHI'€HC U KOTAHI€HC
YHCIOBOT0 apryMeHTa

77 CuHyc, KOCHHYC, TAHT€HC U KOTaHI€HC
YHCIOBOr0 apryMeHTa

78 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

79 OIpEEIEHUE TPUTOHOMETPUUECKHUX
(YHKLNI YUCIOBOTO apryMeHTa

80 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI

81 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

2 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXKEHUMN

83 Pemenue TpUroHOMeTpUUECKUX YpaBHEHHM

84 Perienue TpUroHOMETpUYECKUX YPaBHEHUH
KonTponbhas pabota:

85 "TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

86 nociueaoBarenbHocTell. MeTon

MaTeMaTHIEeCKOHN HHAYKIOUA




MOHOTOHHBIE B OTrpaHU4YCHHBIC

87 nocjaeaoBaTeNbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

88 Apudmerndeckast mporpeccust

89 ['eomeTpuyeckas nmporpeccus

90 beckoHeuHO yObIBaroI1asi reOMETpHUIecKast
nporpeccust

01 CymMma 6eckoHeuHO yObIBaroIeit
FE€OMETPUUYECKOH MPOTrPECCUU

9 JIMHEHBIN ¥ SKCIOHEHIUAIBHBIA POCT.
Yucno e. Dopmya CI0KHBIX IPOLICHTOB

93 Hcnonp30BaHue IPOrPECCUU ISl pEIICHUS
peasIbHBIX 3a]a4 MPUKJIAJHOTO XapaKTepa

94 KonrtponbHas padora:
"IlocrnenoBarenbHOCTH U Iporpeccuu”
HenpepriBHble GYyHKIIMN U X CBOWCTBA.

95 Touka pa3pbeiBa. ACUMITOTHI rpad)KOB
GyHKIMA
CaolicTBa (QyHKIUI HETIPEPHIBHBIX Ha

96 oTpeske. MeToJ1 UHTEepBaJIOB JUIsl peIIeHUs
HEPABEHCTB
IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

97 byHkuui s pemenus 3anad. [leppas u
BTOpasi MPOU3BOAHBIEC (DYHKIHH
Onpenenenue, reOMETPUIECKUI CMBICIT

98 npousBoHOU. Onpenenenue, Gusnyeckuii
CMBICJI IIPOU3BOIHOMN

99 VYpaBHeHue KacaTelbHOU K rpaduKy




¢dyskun. [Ipou3BOIHBIC JIEMEHTAPHBIX
byHKIMMA

IIpou3sBogHast CyMMBI, IPOU3BEICHHUS,

100 .

YaCTHOTO M KOMITO3UIIUU (DYyHKITUH
101 Kontponbnas padora: "[IponsBognas”
102 Wrorosast konTpoibHas pabota




11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KonTpoabnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
ungponbie
oOpa3oBaTe/ibHbIE

pecypcbl

IIpuMeHeHne MpoOU3BOTHON K
UCCIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
UCCleI0BaHuI0 (YHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0oBaHuio (PyHKIUN Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenne npou3BOIHOM K
UCCleIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
UccleIoBaHui0 (GYHKIIHM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenme HanOoJIbIIETO U

HaVMEHBIIIETO 3HAYEHUS HEITPEPBIBHON

(hyHKIIMH Ha OTpe3Ke

Haxoxnenme HanOoIIbIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(yHKIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPBHIBHON
(GYyHKINU Ha OTpe3Ke

10

Haxoxnenune HanOoubIIero u
HaMMEHBIIETO 3HAYEeHUS! HeTIPEPBIBHOM
(GYyHKIMU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaUMEHBIIIETO 3HAUCHUS HETPEePHIBHON
(hyHKIIMH Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXOXJEHUS HAaWTY4IlIEerO PEIICHUS B
MPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HAXO0XJAEHUS HAWIYUIlIEro PEIICHUs B
MPUKJIAJHBIX 3a7a4ax

15

[IpumeneHnue npou3BOIHOM IS
OTIpeieNICHUs] CKOPOCTH U yCKOPEHUS
mpolecca, 3a1aHHOT0 GOpMYJIION UITn
rpaduKoM

16

[IpumeneHnne npou3BOIHOM ISt
oTpeieNICHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GopMYJIIOi UiTu
rpaduKoM




17 Komnozunus ¢pyHkmit

18 Komnozunus GyHkuumit

19 Komnozunus ¢pyHkmit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOP/AMHATHOH MJI0CKOCTH

2 KonTponbhas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM"

3 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepPBOOOPA3HBIX

24 [TepBooOpasHbIe 2IeMEHTAPHBIX (PYHKITHH.
[IpaBuna HaX0XIEeHHUS EPBOOOPA3HBIX

25 [lepBooOpa3HbIe AIeMEHTAPHBIX (HYHKITHA.
[IpaBuia HaX0XICHHUS MTEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCcKuil CMBICI
UHTErpaia

7 Beruucnenue onpeaenéHHOro HHTErpana
o ¢popmyne Hrtorona-Jleiibuuma

23 Brrancnenue onpeaenéHHOro HHTErpaia
o gopmyne HoroTona-Jleli6Huma

29 [IpuMeHeHMe UHTErpana A HaXOXKACHUS
TUIOIIAeH TIOCKUX QUTyp

30 [IpuMeHeHMe UHTErpana A1 HaXOXKACHUS
00bEMOB reOMETPUUYECKHX Tell

31 [Tpumeps! pemennii qudQepeHnraIbHbIX

ypaBHEHUH




[Ipumeps! pemennii quddepeHnnaIbHbIX

32 .
ypaBHEHUH
MareMaTHuecKoe MOJICIUPOBAaHUE

33 peaIbHBIX MPOLIECCOB C MOMOIIBIO
nuddepeHInaIbHbIX YpaBHEHUM

14 KonTponbnas pabora: "[lepBoobpaszHas u
nuHTerpan”

35 Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U TpauKu

16 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpapuKu

13 Tpuronomerpuieckne GyHKINHU, HX
CBOMCTBA U rpauKu

39 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu
OT00p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TIOMONIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT060p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKON OKPYIKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C IOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemienue TpuroHoMeTprUUECKuX
HEPaBEHCTB

47 Pelienue TpuroHoMeTpuUEeCcKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METObI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS
norapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METObI PELICHUS
norapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKHX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

J'IOl“apI/I(I)MI/I‘-IeCKI/IX HCEPaBCHCTB




OcHOBHBIE MCTOJbI pCHICHUA

> MPPalMOHAIILHBIX HEPABEHCTB
53 OCHOBHBIE METO/BI PELLIECHUS
HppalMOHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METOBI PEIIEHUS
UPPaLMOHAIIBHBIX HEPABEHCTB
60 OCHOBHBIE METObI PELICHUS
MppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTO bl pELICHUS
UppalMOHAIIbHBIX YpaBHEHUI
6 I'papuueckue MeTo bl peLIeHUs
UPPaLMOHAIIBHBIX YPaBHEHUI
63 I'paduueckue METOIBI peLICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeToIbI peLIeHUs
II0KAa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl pelIeHus
JorapupMUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIbI pEeLICHUS
norapu(MUUECKIX HEPABEHCTB
67 I'paduueckue MeTOIbI pELICHUS
JOrapu(pMUUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLICHUs
68 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTOIBI pELICHUS
69 MOKa3aTeNbHBIX U JOrapuMUIECKux

ypaBHEHUH




70

I'paduueckne MeToabl pereHust
MOKa3aTeIbHBIX U JOrapuMUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl perieHus
MOKAa3aTeIbHBIX U JOrapu(PMHUSCKUX
HEPABCHCTB

72

KonrtponsHas pabdora: "UppaioHaibHbIe,
NoKa3aTeJbHbIC U JJoTapu(pMUIecKre
HepaBeHCTBa"

73

KomnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYecKas (POPMBbI 3aIUCH
KOMIUIEKCHOTO YHUCIIa

74

KommiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpUYecKasi popMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue oneparuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

Apudmernueckue oneparuu ¢
KOMILICKCHBIMU YHCIIAMHU

77

N3006paxkeHne KOMIJIEKCHBIX YHCE Ha
KOOPJIUHATHOMN TIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOW TNIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO 4HCJIa

80

®opmyiia Myaspa. Kopuu n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId




pPEeICHUA (1)I/I3I/I‘I€CKI/IX U TrCOMCTPHUICCKUX
3aaa4

Konrponbnas padora: "KomiuiekcHbie

82 |
qucia

83 HarypanbHble u 1ienbie yucia

84 Harypanbnsle u nensie yucia

25 [IpumeHeHne MpU3HAKOB AETUMOCTH
LIETIBIX YUCEI

26 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LeJbIX YUCell

27 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nensix gucen: HOJl u HOK

28 [IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJl 1 HOK

29 [IpuMeHeHne MpU3HAKOB ACIUMOCTH
LEJTBIX YMCEJI: OCTATKH 110 MOIYJTIO

90 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LIEJIBIX YUCEJI: OCTATKU 110 MOIYJIIO
[IpuMmeHeHne MpU3HAKOB AETUMOCTH

91 LeJBIX YUCell: anroput™ EBkiamnaa mis
pelIeHns 3a/1a4 B LIETbIX YnCIax

9 Kontponbnas pabota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIeICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIbHBEIE CUCTEMBI M CUCTEMBI-




CIICACTBUA

95 OcHoBHBIC MCTObI pCIICHUSA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
96 COBOKYIMHOCTEH UppaIlMOHATBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTObI pCIICHUSA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHU U

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu()MU4YECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIECKUX
ypaBHEHUU

[IpuMeHeHne cuCTEM K PEIIEHUI0
MaTeMaTUYECKUX 3a/1a4 U 33]1a4 U3

101 pa3IMYHBIX 00J1acTel HAYKHU U PEaTbHOU
YKU3HU, UHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToB

[IpuMeHeHne cuCTEM K PEIIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 33]1a4 U3

102 pa3IUYHBIX 00J1aCTel HAYKHU U PEaTbHOU
YKU3HU, UHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToOB




103

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyYHbIX 00JacTel HAyKu U peabHOMN
YKU3HU, UHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToOB

104

Kontponbnas pabora: "Cuctemsr
palnoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbBIX U JOrapu(PMUUECKUX
ypaBHEHUI"

105

PanvonanbHbIE ypaBHEHMS ¢ MTapaMeTpaMu

106

ParmonanbHble HEpaBEHCTBA C
napameTpamu

107

PannoHaneHbIE CHCTEMBI ¢ TapaMETPAMU

108

WppannonansHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

109

HppanmonanbHble CUCTEMBI C
napameTpamMu

110

[Toka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

Iloka3zaTenbHBIE CHCTEMEI C napamMeTpaMmu

112

Jlorapudmuueckue ypaBHeHus,
HEpaBeHCTBA C TapaMeTpaMu

113

Jlorapudmuuecknue CUCTEMBI C
napameTpamu

114

Tpuronomerpuueckue ypaBHEHUs C
napameTpamu

115

Tpuronomerpuveckre HepaBEHCTBA C
napameTpamu




116

TpUroHOMETPUUYECKUE CUCTEMBI C
napaMmeTpamMu

117

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHUYECKUX MOJEIIEH peabHbIX
CUTYAalUi C IOMOLIbIO YPABHEHUH C
rnapameTpamu

118

ITocTpoenue u nccinegoBaHue
MaTeMaTHUYECKUX MOJEJIEH peabHbIX
CUTyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapamMeTpaMu

119

ITocTpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJEIIEH pealbHbIX
CUTYAalLUi C IOMOLIBbIO CUCTEM YPABHEHUN
C ImapameTpaMu

120

KontponbHas padota: "3agaum ¢
napamerpamu”

121

[ToBTOpenue, o6o0IIEHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHHs "

122

[ToBTOpeHnue, 06001IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHenus"

123

[ToBTOpEeHue, 0600IIEHNE,
CUCTEMaTH3aIMsA 3HaHUM: Y paBHEHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpeHue, 0600mEHNE,
cucrtemaTtusanusa 3Hanuii: "HepaBencTtna"

125

[ToBTOpeHnue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrsa"

126

[ToBTOpEeHME, 0000IIEHNE,




cucreMaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061IeHNE,

127 cucteMartu3anus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
128 cucreMartu3anus 3Hanuii: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o600IEeHNE,
129 cuctemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 06001eHNE,
130 cucteMarusanus 3HaHui: "HMHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHnue, 06001IeHNE, 1
cucreMartu3aius 3Hanuii: "Oynkuun"
132 [ToBTOpeHue, 0600IIEHNE, 1
cucreMaTtu3anus 3HaHui: "Oynkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTtu3anus 3Hanui: "OyHkuun"
134 Htoroas KOHTpoJbHAsA paboTa 1 1
135 Wrorosas koHTpoJibHAs paboTa 1 1
136 [ToBTOpeHnue, 06001IeHNE, 1
CHCTeMAaTH3aINs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

1

HpOBepHeMble NPEAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa3OBaTeanoﬁ NnporpaMmmasl CpeaHETO 001Iero oﬁpasona}mﬂ

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTb MOHATHSAMHU: PpALMOHAIBHOE W JEUCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAs! U IECATUYHAs APOOb, MPOLIEHTHI

1.2

BeimonHATe  apudmernyeckue  OmepanMM € palMOHAJIBHBIMH U
JIEACTBUTEIILHBIMU YUCIIAMU

1.3

BrmonsaTs HpI/I6J'II/I)KéHHBIe BBIYHCIICHUWA, UCIIOJIb3Y: IIpaBUJIia OKPYTJICHUA,
ACJIaTh [IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHUI

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTesieM, CTaHJapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YKCIA, KOPEHb HATypajbHOW CTENEHHU;
UCIIOJIb30BaTh MOJAXOASANIYI0 (OpMY 3alHuCHU ACHCTBUTEIBHBIX YHUCEN IS
penIeHus TPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOM3BOJIBHOIO YIJIa;
UCMONB30BaTh  3alMCh  IPOU3BOJBHOIO  yIiia  4epe3  oOpaTHbIE
TPUrOHOMETpHUECKUEe QYHKIUU

ypaBHCHI/ISI 1 HCPABCHCTBA

2.1

OmnepupoBaTh MOHATHAMHU: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPaBHEHUE

2.2

BoinonHATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

23

BeinonHATe npeoOpa3oBaHus LENbIX, PALMOHATIBHBIX M HPPALUOHAIBHBIX
BBIDAXKCHUM U pelaTb OCHOBHBIC THUIIBI LEJIBIX, palUOHAIBHBIX W
UPPALMOHAIIBHBIX YPABHEHUN U HEPAaBEHCTB

24

HpI/IMeHSITb YPaBHCHUA W HCPABCHCTBA IJIsI PCHICHHUA MATCMATHUYCCKHX
3aJlad ¥ 3aaa4 U3 pa3INdIHbIX obnacrei HAyKH U peaanoﬁ KHU3HHU

2.5

MopenupoBaTh pealbHbIE CHUTyalldd Ha SI3bIKE€ ainreOpbl, COCTaBIATH
BBIPAXKCHHSI, YPABHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJa4yM, HCCIIEI0BAaTh
MOCTPOCHHBIE MOJIEIIN C MCTIOJIb30BAHUEM alllapara aiareopbl

OyHKIMH U TpaduKh

3.1

OrnepupoBaTh MOHIATHAMU: (DYHKITHS, CTIOCOOBI 3aAaHus (YYHKIIMH, 00JIacTh
ONpENeNICHusT W MHOXKECTBO 3HaueHWW QyHKIUH, rpaduk ¢yHKIUH,




B3alMHO OOpaTHbIe PYHKIMU

OHCpI/IpOBaTL MOHATUSAMH: YETHOCTh M HEUYETHOCTH (IJYHKI_II/II/I, HYyJIn

3:2 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 119 pelIeHUs] ypaBHEHUI
34 Ctpoutb ¥ yuTaTh rpaduKu TUHEHHONW (YHKINHU, KBAAPATUIHOW (PYHKIINH,
CTETICHHOW ()YHKITUH C [IEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHWH 3aJad W3 JPYruX Y4eOHBIX MPEIMETOB U
pealbHO JKU3HHU, BBIpaxaTh (popMyIamMu 3aBUCUMOCTU MEXKY BEIIMYNHAMHU
4 Haugama MaTeMaTH4eCKOro aHajim3a
41 OnepupoBaTh TMOHATUSMHU: MOCIEAOBATEIBHOCTh, apudmeTHyecKkas u
' reoMeTpHYECKast IIPOTPECCHU
49 OrnepupoBaTh TOHATHAMH: OCCKOHEYHO YOBIBAIOIIAass TeOMeTpUYeCcKas
' nporpeccusi, cyMMa OeCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON TPOrPEeCcCUuu
4.3 3ajaBaTh MOCIEIOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA IMOCIENOBATENBHOCTEW U MPOrPECCUd IS
' pelIeHus pealibHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHoKecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHIATHSIMU: MHOKECTBO, ONEpaIliy HaJl MHOKECTBAaMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapaT Jyisi  ONUCAHMS
52 peaNbHBIX TPOIIECCOB U SIBICHUH, NMPU PEIICHUH 3a7a4 U3 JIPYTUX YUCOHBIX
MpeAMETOB
53 OnepupoBaTh  MOHSATHUAMH: ompenesieHue,  Teopema,  CIENCTBHE,
JI0Ka3aTeIILCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeIHero 001ero 0opa3oBaHus
pe3yabTarTa
1 Yuncna v BEIYUCIICHUS
OrnepupoBaTh NOHATHSIMHU: HATypajbHOE, II€JI0€ 4YHUCJIO0;, HCIOIb30BaATh
1.1 NPU3HAKU JEIIAMOCTHA WEJbIX YHCEN, PA3JIOKEHHUE YWCIIAa Ha IIPOCTHIE
MHOKHUTENH JIJIS1 PEIICHUS 3a1a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHb C PALIMOHAIBHBIM MOKa3aTeIeM
13 OrnepupoBaTh MOHATUSAMH: JIOTapu(dM yucia, JECATUYHBIC W HATYpalIbHBIC
' sgorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMeHATh CBOWCTBA CTENMEHW I TPeoOpa3oBaHUsS  BBIPAKCHHM,




ONCpHUpOBaTh MOHATHUAMMU: IIOKA3aTCIbHOC YpPaBHCHHUC H HCPABCHCTBO,
p€maTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BeimonHATe 1peoOpa3oBaHUsl BBIPAKEHHM, COJACPKALIUX JIOTapu(MBbI;
ONEpPHPOBATH MOHATHAMU: JIoTapu(MUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
pemaTh OCHOBHBIE THITHI JJOTAPU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxoaguts peHiCHUus HpOCTGﬁI.HHX TPUTOHOMCTPUYICCKUX HCPABCHCTB

2.4

OnepupoBaTh NOHATUAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pelleHUE;
HCIIOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHUM JUIsSl PEIICHMS MPAKTHYECKUX
3a1a4

2.5

Haxonuts pemeHns npoCcTeHInX CUCTEM U COBOKYITHOCTEW PALIMOHAIIBHBIX
YpPaBHEHUU U HEPABEHCTB

2.6

MO,Z[CJ'II/IpOBaTL pCaJIbHBIC CUTyallUHM Ha SA3BIKC aJ'Il"C6pBI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA M CHCTCMbI II0 YCJIOBHUIO 3aJid4iH,
HCCIICA0BATh MOCTPOCHHLIC MOJCIN C UCITIOJIb30BAHUCM aIlliapara anre6pb1

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMHU: TEpHOAMYECKass (QYHKUUS, TNPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH SKCTpeMyMa (QyHKIUH, HauOojbliee U
HaVMEHbIIIee 3HAaYeHUs (DYHKIMH Ha MPOMEXYTKE; HCIIOIB30BaTh MX IS
uccienoBaHus QyHKIMU, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh NOHATUAMH: T'padUKU MMOKa3aTeNbHOU, JorapupMUUECKol U
TPUTOHOMETPUYECKUX (YHKLUMH; H300pakaTb HMX Ha KOOPJMHATHOU
TUIOCKOCTH M UCTIOJIB30BATH JIJIsl pEIICHUs] YPaBHEHUH U HEPAaBEHCTB

33

N3006paxaTh Ha KOOPAUHATHOM TIOCKOCTH IpaUKU JTUHEHHBIX ypaBHEHUN
Y UCTIOJIh30BaTh UX JJIS PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUIA

34

Ucnons3oBate rpaduku GyHKIUA I8 UCCIEAOBAHHUS TPOILIECCOB H
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX TUCIIUILINH

Hauana MmaTeMaTHdecKoro aHaimsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS PYHKIMS, TPOU3BOIHAS (QYyHKIUY;
UCIIONIb30BaTh T€OMETPUYECKUM U (PU3MYECKHI CMBICT MPOU3BOIHOM MAJs
pelieHus 3aaau

4.2

HaxomuTe  MpOW3BOAHBIE  DJIEMEHTAPHBIX  (QYHKUWH,  BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUI

43

Hcnonb30BaTh  MPOM3BOAHYIO  JUId  HCCIeNOBaHHMA  (YHKIMH  Ha
MOHOTOHHOCTb U J3KCTPECMYMbI, NPHUMCHATH PE3YJIbTAThl HCCICAOBAHHUA K
MOCTPOSHHIO TPahUKOB

4.4

Hcnonb3oBaTh IMPOU3BOAHYIO JII HAXOXKACHUA HAWITYYIICTO PCHICHUSA B
MPUKJIAAHBIX, B TOM YHUCJIC COONUAJIBHO-OKOHOMHUYCCKUX, 3aJadaX

4.5

OnepupoBaTh MOHATUSMU: TiepBoOOpa3zHass W MHTErpaj; IOHHUMATh
TCOMETPUUYECKUIA U (PU3NUECKUIA CMBICIT HHTETpaIa

4.6

Haxonuths nmepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIUN, BBIYUCIATh UHTETPA
no ¢opmyne Herorona — JleitOnuma




4.7

Penrtate IMPUKJIAAHBIC 3aa4i, B TOM YHCJIC COINUAIIBHO-3KOHOMHWYCCKOI'0 "
(bU3NIECKOTo XapakTepa, CpeJACTBAMI MaTEMATHIECKOTO aHaIH3a




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Kon
1 Yucna 1 BIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JI€CATUYHbIE ApOOU, MPOLEHTHI,
11 OeckOHEUYHbIE MepuoIndeckue qpoou. ApudmMernyeckue onepanuu ¢ paruoHaIbHbIMU
' YHClIaMH, TPeoOpa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue npo6eil U mpoIeHTOB
JUTSL peLLIEHUs MPUKJIAHBIX 33/1a4y U3 Pa3IMYHBIX OTpacieil 3HaHUM U peabHOU KU3HU
JetictButenpHble ncia. PanroHansHble U HppallMoOHaIbHbIC Yrcia. ApudMeTnaecKe
1.2 Oomepal C JCHCTBUTEIBHBIMU dYHUCTaMH. [IpuOmk€HHbIE BBIYMCIICHHS, TpaBUIIa
OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJibTaTa BEIUUCICHUI
Crenensb ¢ nensiM nokaszareneM. CTangapTHast popMa 3anucu AeWCTBUTEIBHOTO YHCIA.
1.3 Hcnonp3oBanne moaxonsmiel (popMbl 3alUCH JACHCTBUTEIBHBIX YHCEN Ul PEUICHUs
MPAKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX
L4 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleWCTBUS ¢ apupMEeTHIECKHUMU
' KOPHSIMU HaTypaJIbHOW CTENEHU
L5 CuHyc, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE TPEOOpPA3OBAHUS
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxkeHUl. OCHOBHbIE TPUTOHOMETPHUUECKHE
' (hopmyThI
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelnieHMe HeEpaBeHCTBAa. Meroa
' WUHTEPBAJIOB
2.4 Pemenue niensix U ApoOHO-PAIIMOHAIBEHBIX YPaBHEHU U HEPABEHCTB
2.5 Pewienne nppanoOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB
2.6 Pelienue TpUroHOMETPUYECKUX YpaBHEHUM
57 [IpumeHeHne ypaBHEHHUI U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3aa4 U 3aja4 U3
' pa3IUYHbIX 00JacTel HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
31 OyHkMs, crnocoObl 3afanus ¢GyHkuuu. ['padux dyskumu. B3aumHo o0paTHbIE
' GyHKIHH
39 OO6nactp ompenesneHus: W MHOXECTBO 3HaueHuWd Qynkuun. Hymm  ¢yHkmmu.
' [TpomexxyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHas GyHKIMS C HATYpaJIbHBIM U 1IEJBIM MMOKa3aTeiaeM. E€ cBoiicTBa U rpaduk.




CgoiicTBa u rpaduK KOpHS 71-0i CTETICHU

3.4

Tpuronomerpuueckas OKpPY>XHOCTb, OIpEEIEHUEe TPUTOHOMETPUUYECKUX (YHKIIUN
YHCJIOBOT'O apryMeHTa

Hauvana maremMaTuyeckoro aHaansa

4.1

ITocnemoBaTenbHOCTH, CIOCOOBI 3amaHud IIOCIIENOBATEIbHOCTEH. MOHOTOHHEIE
IOCJIEIOBATEIIBHOCTH

4.2

ApudmeTrnueckass U reoMmeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
reomerpuueckasi mporpeccus. Cymma OeckOHEYHO yObIBaromieil reoMeTpuyecKon
nporpeccur. @dopmyna ciIoXKHBIX HIpoueHTOB. lMcnosb3oBaHue mporpeccuu A
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOTO XapaKTepa

MHOKeCTBa H JIOTHKa

5.1

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —aIrapara g ONHMCAHUS pPealbHBIX
MIPOIIECCOB U SBJICHHM, TIPU PEIICHUH 33724 U3 APYTUX yUeOHBIX MPEAMETOB

52

OHpGI{CJ’ICHI/IC, TeOpEMa, CICACTBUEC, JOKA3ATCIILCTBO

11 KIIACC

Kox
1

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

Yucna v BEIYMCIICHUS

1.1

HartypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCE

1.2

Crenensb ¢ pallMOHaIbHBIM MOKa3areneM. CBOWCTBa CTEEHU

1.3

Jlorapudm yucna. Jlecarnynbie U HaTypajgbHbIE JOrapu(MbI

2

YpaBHEHUs U HEPABEHCTBA

2.1

[IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX JTOTapUPMBbI

2.2

[TpeoOpa3oBaHue BBIPpAKCHHA, CONEPIKAIUX CTENICHH C PAIIHOHATBHBIM TTOKa3aTelIeM

23

[Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

ITokazarenbHbIe YpaBHEHUS U HEPABEHCTBA

2.5

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

2.6

CucreMbl TMHENHBIX YpaBHEHUH. Pelienue npukiagHbIX 3aa4 ¢ IOMOIIbIO CUCTEMBbI
JIMHEHHBIX YPABHEHUN

2.7

CucteMsl u COBOKYITHOCTHU pallUOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.8

IIpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a]1a4
W 3aJ1a4 U3 Pa3IuvIHBIX 00JacTeil HAYKU U peabHOM KU3HU

OyHKIUHN U TpapUKU

3.1

Oyuknus. [lepuonnyeckue ¢GyHkuuu. IIpomMexxyTku MOHOTOHHOCTH —(YHKIUH.
MakcuMymbl U MUHUMYMBI ¢yHKIMH. HauGomnpiiee M HauMeHbIIee 3HAUYCHUE
(GYHKITUN Ha TPOMEKYTKE

3.2

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpaduKu




33 [TokazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IrpaduKu
34 Hcnonb3oBanue rpadukoB GyHKUUH Ul pelieH s ypaBHEHHH U IMHEHHBIX CHCTEM
Ucnons3zoBanue rpadukoB GyHKINN 71 UCCIIETOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOPbIE€ BO3HHMKAIOT NpPU pEIIeHUHM 3a7ad W3 JAPYruX Y4eOHbIX IpPEeAMETOB U
peanbHOU KU3HU
4 Havana maremaT4eckoro aHainmsa
4.1 HenpepsbiBHble QpyHKIIMN. MeTOA HHTEPBAJIOB JUIsl pEILIEHUs] HEPABEHCTB
4.2 [TpousBognas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHON
43 [TpousBosHble 3neMeHTapHBIX (QyHKUuH. DopMynbl HAXOXKIEHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEAECHUS U YaCTHOTO (DYHKIIMHA
[IpumeHeHre MPOU3BOJHOM K MCCIEAOBAHHWIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. Haxo)xJeHne HauOoOJbIIEro M HaMMEHBIIEro 3HaueHus (QYHKIHMU Ha
OTpEe3Ke
[TpyumeHeHre NTPOU3BOJHON Ul HAXOXACHUS HAWITYYILEro PelieHusl B IPUKIIaTHbIX
4.5 3ajayax, Ui OIpEAeNeHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (opMysioNn WU
rpaduxom
4.6 [lepBooOpa3nas. Tabiuia nepBooOpasHbIX
47 WHuTerpan, ero reomeTpudeckuii U GU3MYECKUN CMBICI. Brruncinenue nHTerpana mo

dbopmyne Hetotona — JleliOnuma




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K NIPEIMETHBIM pPe3yJbTATaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu JOKa3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a/1ad;
yMeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTHUBOMOJIOXHOE YTBEP)KACHHUE, NPHBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW MHIYKIIUU;
IIPOBOANTH J0Ka3aTeIbHbIE PACCYXKICHHS IIPH PEIICHUH 3a1a4, OLICHUBATh
1 JOTMYECKYI0  TPAaBHIBHOCTh  PACCYXIEHHH; yMEHHE OIEepHpOBAThH
MOHSATHAMHU: MHOXXECTBO, TTOJIMHOXECTBO, OINEPAIlMM HaJ MHOXXECTBAMH;
YMEHUE UCMOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  Juis
OITMCAHUs PEATBbHBIX MPOIECCOB W SBJICHUH M MPU PEIICHHUH 3a]ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEJIMETOB; YMEHUE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OIHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIONB30BaTh Tpadbl Mpu

pelICHUHN 33129

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETEHb C IENbIM MoKa3aTeeM, KOpeHb HaTypalbHOW CTENeHH, CTETIEHb C
palMOHAJIBHBIM ITIOKAa3aTCJICM, CTCIICHBb C )IeﬁCTBHTeHBHBIM II0Kas3aTeJIeM,
jgorapuM YuCIa, CHHYC, KOCHMHYC M TAaHT€HC MPOU3BOJBHOIO YHUCIHA,
OCTaTOK I0 MOJIYJIIO, PalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIHOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITUN OOIIIHIA
JeNUTeNh W HauMeHbllee oOljee KpaTHOe, anroputMm EBkiauaa mpu
pEeIICHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMHU CHUCTCMaMU
CUMCIICHHSI; YMEHUE BHITIOTHATH BBIUMCIICHUE 3HAUYEHUI 1 peoOpa3oBaHus
BBIPDQXCHUI CO CTENEHSMU W Jiorapudmamu, mnpeoOpa3oBaHus IPOOHO-
pallMOHANBHBIX ~ BBIPAKEHUH; YMEHHE  ONEepUPOBATH  MOHATHUSAMHU:

IOCIC10BATCIIBHOCTD, apI/I(bMeTI/I‘IGCKaSI nmporpeccusa, reoMCTpUICCKas




nporpeccusi, OECKOHEYHO YOBbIBarolass IeOMETpUYEcKas IpOrpeccus;
YMEHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM UHCJIE C IOMOUIBIO
PEKYpPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCJA, MOIYJb W apryMeHT
KOMIUIEKCHOTO  4yMcia, (GopMa  3amUCHM  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TPUIOHOMETpUYECKass M anreOpauyeckas); yMeTh
MIPOU3BOJIUTh aApUPMETHUECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJUTH IIPUMEPHI MCIOIb30BaHUS KOMIUIEKCHBIX YMCEN; OIIEpUPOBATh
NOHATHSIMM:  MaTpuua 2X2  um  3x3, omnpenenuTenb  MaTpULbL,

FCOMeTpH‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, WPPALUOHAIbHBIC,
MoKa3aTebHbIe, CTETEHHBIE, JIOrapU(PMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEpPaBEHCTBA, MX CHCTEMBI; YMEHHE OIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHWH M HEPABEHCTB, DPAaBHOCHUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPABEHCTBA M CHUCTEMBl C IOMOLIBIO PAa3JIMYHBIX INPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBbl C IApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI [UIsl PELICHUS MaTeMaTHYECKHX

3a/1a4 U 33]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHOM KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOTUIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
GyHKIUY, TiepBas W BTOpas MPOW3BOJHAS (YHKIUH, TEOMETPUUYECCKUI U
(U3UYECKU CMBICT TPOW3BOJHOM, TEPBOOOpa3Has, OINpeACIEHHBIN
WHTETpa, YMEHHE HAaxXOIUTh ACUMNOTOTHI Tpaduka (QYHKINH, yMEHUE
BBIUUCIIATH  NPOU3BOAHBIC  CYMMBI, TPOWU3BEICHHS, YacTHOIO U
KOMITO3UIIUU (PyHKIUN, HAXOIUTh YpPaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIUTh IPOU3BOJIHBIC JIIEMEHTAPHBIX (YHKINH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul HCCICAOBaHUA (DYHKIHIA,
HaXOJWUTh HAWOONBIINE W HAWMEHbIINE 3HAYCHUs (YHKIHUH; CTPOHTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM arapaTa MaTeMaTH4ecKoro
aHalM3a; TPUMEHSTh TPOU3ZBOJHYIO [UI HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYecKUX 3a/adax; HaXOAUTh TUIOMIAAN U 00BbEMBI PUTYP C TMTOMOIIBIO




HUHTCrpaia;, MNpuBOAWTL MNPUMEPbBI MATEMATUYCCKOrO MOJACIHMPOBAHUA C

NOMOILbIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIMS,
KOMMO3UIUsT (PyHKIUH, JNuHEHHAas (QYHKOWSA, KBaJpaTWdHas (QyHKIHSA,
pauMoHanbHass (YHKLUS, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHas M
aorapupmuueckass (QYHKLUHMH; YMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
GyHKUMHA,  BBINONHATH  mpeoOpa3oBaHust  rpadukoB  (GYyHKIHUH,
UCIOJb30BaTh TpapUKH JUIsl U3Y4YEHHUS IPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHny 3aaad W3 APYruX Y4eOHBIX NPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM;, BbIpakaTb (OpMyJaMHU 3aBUCHUMOCTH MEXJy BeJIUYMHAMU;
WCTIOJB30BaTh CBOWCTBA M TpapuKu (QYHKUUH JUIS pelieHHus ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C [apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33Ja4d U3 OOJACTH yMPAaBICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJATH BBIPAXKEHMsS, YpPaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HUCCIIENOBAaTh MOJYYEHHOE pelIeHUuE U
OLICHHMBATh TMPaBAONOAOOHOCTh PE3yJbTaTOB;, YMEHHE MOJEIHPOBATh
peajbHble CUTyallud Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPaKEHMUS,
ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4yH, UCCIEI0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HAMMEHBIIIee 3HAYEeHHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
uHpOpMalKIo, MPEICTaBICHHYIO B TaOIMIAax, Ha JUarpaMmax, rpapukax,
OTPaXKAIOIIYI0 CBOWCTBA peaibHbIX MPOLECCOB U SIBJICHUI; MPEICTaBIATh
uHpOpMALMI0O C TMOMOUIbI0 TabNuI M JAMarpamMM; HCCJIeI0BaTh
CTaTHUCTUYECKUE JlaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TpapUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecKu UCCle0BaTh COBMECTHBIE

Ha0JII0/IEHUS C IIOMOILBIO TUarpaMM pacCceuBaHus U JIMHEHHOW perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYaWHBIA OINBIT K CIIy4ailHOE

CO6BITI/IC, BCPOATHOCTD cnyqaﬁHoro CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJIOB; MPUMEHSTH
(bopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOM
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; yYMEHHE OIepUpOBaTh
MOHATUSIMM:  Cy4ailHasi BEJIWYMHA, paCHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHHUE, JUCIEPCHs U CTAHJIAPTHOE OTKJIOHEHHE
ClydailHOM  BeNMYUHBL, (YHKUUU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOIO0 U HOPMAJIBHOTO PACIpEEICHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJbl BHIOOPOUYHBIX
HCCIIEIOBAaHUM; yYMEHHE NPHUBOAUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHUCET B TMPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUAX; yMEHUE
OIEpUPOBATh MOHATUSAMU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHE  NPUMEHATH
KOMOMHATOpHBIE (aKThl U PACCYKICHHS JJIsl PEUICHUsS 3a/1a4; OLEHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTaBJIATh BEPOSATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YIJIa, INIOCKUNA YTOJl, IBYTPaHHBIA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINUECS TPsIMbIE, MapauIeIbHOCTh U
MEePHIEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEM, yroid MEXIy HpSMbIMH,
Yrojd MEXay TMpsSMONM U IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PAaCcCTOSHUE MEXAY IpsIMBIMH,
paccTosiHue MEX]y IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MPHU PELICHUU
3a/la4 U3yuyeHHbIe (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEeMaTHYCCKHE
MOJEJIIM C IOMOIIBK) TE€OMETPUYECKUX TMOHIATHI M BEJIMYMH, pPEIIATh

CBA3aHHLIC C HUMU MPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUIyphl, 00BEM (GUIypHI,
MHOTOTPaHHHK, IMPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO, napamjenenune], NpusMa, OUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONIaab
MOBEPXHOCTU MHUPAMUJbI, TNPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyoOa,
MPSIMOYTOJIBHOTO  TTapaJUIeNeNuIIeia, MUPaMUAbI, TPHU3MBI, ITHIHHIPA,
KOHyca, IIapa, pa3BépPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbIE OCH HWJIW OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIIOCKOCTD,




Kacamomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIEHUs, UX CEUYEHHs], B TOM YHUCIIE C IIOMOUIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(hopMyIUpoBaTh ONpeeCHUsI U3y4yaeMbIX (UIyp, BbIABUraTh IMIIOTE3bI O
CBOWCTBaX M IMpHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
onpoBepraTb HX; YMEHHE TNPOBOJAUTH KilaccuPukanuio ¢Guryp 1o
pa3IUYHBIM TPHU3HAKaM, BBHITIOTHATH HEOOXOJUMBIC JOMOJHUTEIbHBIE

MOCTPOEHUS
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YMeHHe ~ onepupoBaTh MOHATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napaule/ibHBIA MEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue MOA0OWs, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYPHI, B TOM YHCIIE B HPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOILICHHS TIPU
pELICHNU 3a[a4; HaXOAWUTh TCOMETPUYECKHE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3aja4d U3 JAPYTHX YyYEOHBIX MPEJAMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH T€OMETPHUUECKHE BETMYMHBI
(mHa, yroiy, mIom@nb, 00BEM, IUIONIAh MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHbIC (OPMYJBI M METO/bI, B TOM YHCJE: IJIOIIAAb MOBEPXHOCTH
MUpaMUbl, PU3MbBI, KOHYycCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiesa, MUPaMHIbl, IPU3MbI, LUIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAWHATBI TOYKH, KOOPJHMHATHI BEKTOpAa, CymMMa BEKTODPOB,
MPOU3BEJCHNE BEKTOpa HA YHCIIO, pa3jOkKEeHHE BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpPaMM; YMEHME HCIIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBII METO.

JUISL peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB
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VYMmenune BI)I6I/IpaTI) HO)IXO,Z[?IHII/II\/II MCTOI AJid PCIICHUA 3aja4dr, IOHUMAaHHC
SHAYUMOCTH MATCMATUKW B MU3YUCHUU IMPUPOJHBIX H O6IJ_I€CTBCHHBIX
IpouecCoB u HBHGHI/II\/II; YMCHHUEC PACIIO3HABATL IIPOABIICHHUC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJUTL MMPUMCEPbI MATECMATUYICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOW MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbIX HA EI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u BHIYUCICHUS
1.1 Harypasbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCEIT
12 Panmonaneubie  ymcima. OOBIKHOBEHHBIE U JCCATUYHBIC JpOOHU, TPOIEHTHI,
. OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypaJbHOM CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTENEeHb ¢ pallMOHANbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIEHU
L5 CuHyCc, KOCMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOIO apryMEeHTa
1.6 Jlorapudm umcna. JlecATHUHbIE U HATypaJIbHbIE JOrapH(pMbI
HeiicTBuTtenpHble uucia. ApudpMeTHdecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOarkéHHbIe BEIYUCIICHNS, TIPAaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [Tpeobpa3zoBanre BbIpax)eHHH
1.9 KommuiekcHele uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lensle n 1poOHO-paliMOHAIBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3arenbHble U orapudmMuyeckue ypaBHeHUs
2.5 L{enbie v IPOOHO-palIMOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. OnpeaennTesnb MaTpUILIbl
3 OyHKIUHN U TpapUKU




OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkuuu. B3zaumuo oOparHble

>l ¢ynkunu. Yétusie 1 Heu€éTHbIie QyHKuMU. [leproanueckue GpyHKIIH
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHKmmm.
10 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUuu. HauGonbiiee M HauMeHbllee 3HAYCHHE
(YHKLNHU HAa IPOMEKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IokazatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs 1n-OW CTEHEHH
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnrTorsl rpadukoB (yHkumil. CBoiicTBa  (QyHKUMH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hayana maTemaTnueckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTApHBIX (QYHKIIUN
[IpumeHeHne mnpoU3BOAHON K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHUs (QYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoOXxecTBO, orepanuu Haj MHOKecTBamu. J{uarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpallEHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
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