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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «Anredpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IPOrpaMMe CpeaHEero oodiiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(OpPMATUKU, OOIIECTBO3HAHUS, UCTOPHUH, CJIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroniuecs OBJIaJIeBaIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas (QOpMyJIupyeT CBOH
JOCTHUKEHHSI B MaTeMaTu4yeckoi hopme.

Y4eOHblil Kypc anreOpsl U Hayal MAaTeMaTHYECKOTO aHajan3a 3aKJIaJbIBacT
OCHOBY /U YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMHUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIIOIb30BAaTh UX Ul JAJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MaTeMaTH4YeCKOro aHajlv3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHS ¢ TIOMOIIBIO MHIYKUWW U PacCykAarh NEAYKTUBHO, WCIIOIb30BaTh
0000IIeHre ¥ KOHKpETU3aluio, a0CTparupoBaHuWE M aHAJIOTHI, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanM3a» OOyYaroUIMecsl MOJY4YaloT HOBBIA OMBIT PEIIeHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH pEabHbIX CHUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pEUIeHWH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMHu.

VY4eOHbIll Kypc 00JafaeT 3HAYMTENbHBIM BOCIHUTATEIBHBIM MOTEHIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHbIl MmaTepuai, CHocoOCTBYOLIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NEeATeNbHOCTH, TpeOyromed MNPOJOJDKUTEIBLHOM KOHIIEHTPAllMd  BHUMAaHMS,
CaMOCTOSATEIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHsl airedpe M HadajaM MaTeMaTH4eCKOro
aHaJn3a JEKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYESHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEIYIOLUE COAepKATEIbHO-METOAUYeCKue JuHumn: «Yucna
U BbIUKCIEHUD», « DyHKUNUU U TpaduKu», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCKOro aHainu3a», «MHOXkecTBa U Jioruka». Bce OCHOBHbIE



COJIEP)KATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha NPOTSHKEHUH JABYX JIET
oOyueHusi Ha ypOBHE CpeIHEero oOmero oopa3oBaHusl, €CTECTBEHHO JOTOJIHSI
Jpyr Ipyra U MOCTENEHHO HACHINAsICh HOBBIMM T€MaMU U pasjeiamu. JaHHbIN
yueOHbI KypcC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIIbKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaromuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, Y HUX MOCIeI0BaTeNIbHO popMHUpyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENIb pealbHOMN
CUTYyallud, IPUMEHSTh 3HAaHUS, MOJIy4eHHbIE TIPU U3yYeHHH y4eOHOTO Kypca, JUis
pelIeHus] CaMOCTOSITETbHO CHOPMYITMPOBAHHONW MaTeMaTHYECKOW 3a7aui, a 3aTeM
UHTEPIIPETUPOBATh CBOU OTBET.

ConepxarenbHo-MeToIMYecKas: JTUHMS «YMcna W BBIYMCICHUS) 3aBEpIIacT
¢dopMHpoBaHNE HABBIKOB UCIIOIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTr0 00111ero oopa3zoBanusi. Ha ypoBHe cpegHero o0riero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palOHaJIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B C€0sl MCIOJb30BAaHUE PA3TUYHBIX
dopM 3ammcu 4YMciIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BBIpAXXEHUS, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIUMCs MHOXKECTBAa HATypalbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cIleuu(UUYeCKUue 3aJaud M ONEepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIEJIBIX 4YHCEN, O0coOble CBOWCTBa
palMOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKIE ONEpalii, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTETIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY pacCIIMPEHHIO Kpyra HCIOJIb3YyEeMBbIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHsS JJISl PEIICHHs Pa3UYHbIX 3a]ad
dbopMupyeTcsi TpeCTaBIeHNe O €IUHCTBE MATeMaTHKH KaKk HayKd W e€ POJiH B
MOCTPOCHUN MOJIETIEH peanbHOr0 MHUpa, HIMPOKO HCIONB3YIOTCS 000OIIeHHE U
KOHKPETH3AIIHsL.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B Ka)XJIOM
pasgene IIporpamMmbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrare oOydaromuecss OBJAJAEBAIOT PA3IMUYHBIMH  METOJAMH  PEIICHHS
palMOHANbHBIX, HPPAIMOHANIbHBIX, TOKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cogepkaix mnapaMerpbl. llomydyeHHbIE yMEHHS LIMPOKO HCIOJIB3YIOTCS MpHU
UCCIIeIOBaHUH (YHKIIMH C TIOMOIIBIO MPOU3BOIHON, NPU PEUICHUH MPHUKIAIHBIX



3a/1a4y 1 3a7a4 Ha HaXOXKJEHUE HAauOOJbIIMX U HAUMEHBIIMX 3HAYEHUN (PYyHKUHUU.
JlanHast comeprkatenbHasi TUHUS BKIIIOYAeT B ceOsl Takke (GOpMUPOBAHNE YMEHUN
BBITIOJIHATH ~ pacy€Tel 1O  QopMynaMm, MpeoOpa3oBaHHsl  PallMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKEHMUI,
COJIepXKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHuro aiaredpandyecKkoro
MaTepuajia  IPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI O0y4YaromMXcsa, (POPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (opmMamH,  MpPEACTaBICHUSA
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npeanaraetr d(QQeKTUBHbIE HHCTPYMEHTBHI [UIsl PpEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKa HAYKH.

ConepxxarenbHo-MeToMUecKass JHHUSA «DYHKIUM U TpapuKu» TECHO
neperieTaeTcsa ¢ JAPYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T NOCIIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHue cTeneHHou,
MOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIINIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIIUHN NJIsi pelIeHus 3a7a4 U3 APYTUX YUeOHBIX
IPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaK U C pelIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOoM Oonbllloe BHMMAaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKUWU, CTPOUTH HX
rpadguku. Matepuan 3Toi cofep)KaTebHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHor dopme: aHATUTHYECKOM, rpaduyeckoid u cioBecHoi. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

CopepxarenbHass nuHusA «Hauyana mareMaTnyeckoro aHajivsa» MO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYyr KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIHBIX 00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMI, ONpEeAeNiaTb MX HauOOJbIIME W HAUMEHbILINE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUryp u OObEMBI TEJ, HAXOAUTH CKOPOCTHU U
YCKOpEeHHUsl IpoleccoB. JlaHHas colepKarelbHas JHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJEJEH peajbHbIX CHUTYalHu,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4E€CKOTO
aHaln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMATbHO-JIOTMYECKOTO U
KpEaTUBHOI'O MBIIIJICHUS,, (OPMUPOBAHUIO YMEHMI paclO3HaBaTh IPOSBIICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIOIIMXCSI pe3ysibTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, 1 00 UX aBTOpPaXx.

ConepxarenbHo-MeTOIMUECKas JIMHUA «MHOXECTBa M JIOTHKa» BKIIIOYAET B
ceOs HJIEMEHThl TEOPUUM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MAaTEMATHKHU
U TpeiaraloT Hambojee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONUINI BCE pa3leibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W UX MPWIOKEHUs B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXKHOCTh 00y4YaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 AJIs BBIPAXKEHUSI CBOMX MBICIIEH.
Jpyrum BaXXHbIM [pPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJIOBAaHUE OMpPEIEIEHHBIM
IpaBuWiaM  I[OCTPOECHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBILUICHUS
oOy4Jaromuxcs, N03BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHUS HAa OCHOBE JOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOrO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIUPOBAHHUSA, KOTOPbIE NPHU3BaHBI
ciocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHSI MOJENe peabHBIX
CUTyallull, HCCIENOBaHUS O3TUX MOJENEH C IOMOUIbI ammapara anreOpsl |
MaTEMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJIaHMA BIUIETEHBI B KAXK/IbII U3 Pa3JesoB IPOrpaMMBbl, IOCKOJIBKY BECH MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJB3YEeTCs AJs PelleHUs NpUKIagHbIX 3anad. Ilpu
pELIEHNN  pEaNbHBIX  IPAKTHUUECKUX  3a7ad  oOydaroliuecs  pa3BUBAIOT
HAOJIIOAATENIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIONb30BaTh  aHAJNOTHI0, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIEMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTCs B IPOLECCE U3YUEHHS BCEX TEM YUeOHOro Kypca «AnreOpa U Havana
MaTEMaTUYECKOTrO aHATIU3a».

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» otBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Yucaa v BBIYMCICHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. [lpumenenue npobOel W TPOLEHTOB IS
pelLIeHus IPUKIIAIHBIX 3a7a4 U3 pa3IuyHbIX OTPACiICH 3HAHUM U PEajbHOW JKU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuy ¢ JICUCTBUTEIbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCIICHUS, TPaBUIIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenp ¢ nenslM mnokaszarenemM. buHoM Herotona. HMcenmonbs3oBaHue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCHHYC M apKTAaHT'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHS. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHUs-clencTBus. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEILICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrowjieHa Ha
MHOIO4J€eH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
kod(pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPAlMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.
[IpeobpazoBaHuEe BRIPAKECHUH, COJIEPKAITUX JIOTAPUPMBI.
Jlorapudmuueckue YpaBHEHHS. OCHOBHbIE METO/IbI pelieHus

JorapuMUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpullbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONMPEACIIHUTEINS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpPUKIAIHBIX 3aJad C I[OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne TNOCTPOEHHOW MOJEIU €
ITOMOIIBIO MaTPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKHUX MOJIENEN PealbHOM CHUTyalud C MOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 PazU4YHBIX 00JacTel HAyKW M pealbHOU
KU3HU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3aanus QyHKIUH. B3anMmHO oOpaTHBIE (QYHKIHU.
Komnosummst gyskiuit. 'paduk  QyHkimu. DOnemeHTapHble MNpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuum.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M Heu€THBIe GyHKIMH. [leprognueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiee u HaumMeHbliee 3Ha4yeHus1 GyHKIIMHU HA POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKIMS ¢ HATypaJbHBIM U IENbIM NOKa3areneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHW Kak (GyHKIUA OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] ypABHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduku peanbHbIX 3aBUCUMOCTEHN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCIICAOBaTEIbHOCTEH. MeTon
MaTeMaTUYECKON WH]TYKIIUH. MoOHOTOHHBIE u OrpaHUYECHHbIC
MOCJEeA0BaTENbHOCTU. VICTOpHST BO3ZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reomeTrpudeckas nporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIECH reoMeTpUUYECKOM
MIPOTrpeCcCud. JIMHENHBIA U SKCOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE TPOTPECCHMU [JIs  PELICHHWS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHknuid. CBoicTBa (YyHKIMA HENMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEILICHHS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
byHKUIMIA 15 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
(buznyecKuii CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOU K rpa@uKy QyHKIHH.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHoxkecTBa M JIOTHUKA

MHoecTBO, Omepaluy HaJ MHOXECTBAaMH M HX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
ONMCAHMS PEANbHBIX MPOLECCOB M SBJIICHWW, NPH PELICHUHM 3aJad M3 JPYTrUx
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JTI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHHSI.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbsubie u nenble yncna. [I[pumMeHeHne NMPU3HAKOB JEIUMOCTH IIEJIBIX
quces, HauOonpmui obumi nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinuaa A perieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpawdeckass W TPUTOHOMETpUYECKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAWMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHUCEJI JIJIsl PelIeHUsT (PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3Iu4HbIX oOJacTell HayKu M peajbHOU
YKU3HH, NHTEPIPETALMS MOJTYyYEHHBIX PE3YJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu QyHkuii. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHs ypaBHEHHWH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN Jis HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUIEHUHM 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havana MaTeMaTH4eCcKOro aHAJIM3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOonbIIEro WM HAUMEHBIIEro  3HAYEHUU
HENPEPBHIBHON (YHKIIMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAHBIX 33/ladax, JUIsl ONPEACIICHUS CKOPOCTH M YCKOPEHHUs IMpouecca,
3aIaHHOTO (DOPMYJIION W TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKui. [IpaBuna Haxox1eHHus epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruncnenue
ornpenenéHHOro uurerpaia mno ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga s HAXOXKIEHUS IUIOMAAeH IIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX MPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIaHCKOro oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMICTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKONW HACHTUYHOCTH, YBOKCHHUSI K
MPOILJIOMY M HACTOSIIIEMY POCCUHCKOW MAaTEMAaTHWKH, EHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIB30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1a4, PEIICHUHN, PacCy IACHUN, BOCIPUUMYNBOCTD
K MAaT€MaTUYECKAM aCIIeKTaM Pa3JInNYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATIAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas Gu3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYJYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TIPOPECCHOHATIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymel mpodeccur U pearnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTEMATUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYyphl, TOHUMAHHE BIIMUSHUS
COIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUU IS peuieHus 3ajgady B 00JacTu
OKpY>Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOILEN Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEeMaTUYECKOM HayKH Kak c(epbl UYeJOBEHYECKON AesTeNbHOCTH, 3TAloOB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJbTypoll Kak CpEJCTBOM TMO3HAHMS MHUPA,
FOTOBHOCTh OCYUIIECTBIISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATUAMH, (HOpPMyIHpOBATH
OTIpEJICIICHHSI TIOHATHUH, YCTaHABIMBATh CYIISCTBEHHBIN MPU3HAK KiIacCU(HUKAIUH,
OCHOBaHWSI 17151 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh M  NPEOOpPa3OBBIBaTh  CYXKJICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAOIIOJACHUIX W YTBEPXKICHUSX, MpeIjiaratb KpUTEPUH s
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHU 110 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAINIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BEIOWpATh CMOCO0 pemieHnus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB  pEIICHHs, BbIOMpaTh HamOoJee MOAXOMANIMA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCTIEPUMEHT, HCCIICIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEIEHHOTO  HAOJIIOJIEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE TMPOIECCa, a TaKKe BBIIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBIIATH ACHUIINTH MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a9H;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B pPa3IMYHbIX (popMmax,
WTIOCTPUPOBATh TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeJasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX M THUCHMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOTYYEHHBIN pe3ybTaT;

B X0Jie 0OCYXXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBAaTh UJEH, HAIleJIEHHbIE Ha TIOHMCK
pelIeHusl, COMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MpE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
crioco0amMu CaMOTMPOBEPKHA, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHus
MaTeMaTHUYEeCKOM 3aJ1auH;

MIPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3aa4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHITH TPUINHBI
JOCTUKEHUS WJIM HEJOCTHKEHHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl TMpuU pelmleHUuH Y4YeOHBbIX 3a7ad, NPUHUMATh I€Jdb COBMECTHOM
JeATEeIIbHOCTH, IUIAHHUPOBATh OPraHU3AIlI0 COBMECTHOM pabOThI, pacrpenessTh
BUJIbI paboOT, JOrOBapuUBaThCS, OOCYXKIaTh TIPOIIECC M pe3yJbTar padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboTel (0OCyx)aeHUs, OOMEH MHEHHIA,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAUHUPOBATh CBOW JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIEHHBATh
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce oOydaromuiics MOMYYUT CIETYIOIINE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

CcBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAJIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHABHBIX U IEUCTBUTENIbHBIX YMCEN, MOYJIb IEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BRIUMCICHUS, PABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY pe3yJibTaTa BbIUMCICHUMN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIAUTYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YMCEN AJIS PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(M YuCHa, JECATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBbL;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOO/IHO OINEPUPOBATh NMOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPaBEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LeJbIMM KO3 (UIMEHTaMH, KOPHM MHOIOYIEHa, IPUMEHATH
JICJICHME MHOTOWIEHA Ha MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KM €ro TeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHHUS €r0 3HA4YEeHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTpPULl U OIPEACIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKAa3aTelbHbIE U
Jorapu(MUYECKHE YpaBHEHUS, HAXOAUTh UX PEUICHUS C IIOMOIBI0 PAaBHOCHIIBHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYIIBI I TPeoOpa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOJIHO ONEpUpPOBaTh MMOHITHEM: TPUTOHOMETPUUECKOE YpPaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJBI  JUJIi  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara ajireOpsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKIMH, KOMHOO3UIMUSA (QYyHKUMNA, Tpaduk QPyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TpeoOpa3oBaHus rpadukoB (PyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKINUH,
nepuoanyeckre GyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHBbIIEe 3Ha4YeHHe GQYHKIMH Ha
IPOMEKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HeibIM ToKazareneM, rpapuk CTeNeHHOW (YHKIMH C HAaTypaJbHbIM M IEIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKLNH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX TpaUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTenbHas M JorapudMuyeckas
byHKIIMHA, WX CBOWCTBA W TpapUKH, HUCIOIH30BATh WX TPAPUKHA [JIST PEIICHHUS
YPaBHEHHUI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oIpe/ieTIeHNe TPUTOHOMETPUUECKUX (QYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKIMHA Ui HCCIEAOBAHUSA TMPOIECCOB U
3aBHCUMOCTEH TpU pelICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIMU: apuMeTHdecKas M TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl TEOMETPHUIECKAs MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMH: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIpPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO OMEpPUPOBATH MOHATUAMM: HENPEpPbIBHbIE (QPYHKUUU, TOUYKH
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI rpaduka QyHKINHM;

CBOOOJHO ONEPUPOBATH IMOHATHEM: (PYHKLHMS, HENpEPbIBHAS Ha OTpPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH IJIS1 peLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMY, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peleHus 3aad.

MHokecTBa U JIOTHKA:

CBOOOJHO  OINEpPUPOBATh  MOHATHSMHU:  MHOXECTBO, ONEpalMu  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOJYYUT CIIETYIOUTUE
NpeIMETHbIE PE3yJbTAaThl IO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHSATUSMHU: HATypajlbHOE U 1LEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX M LEJbIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHSTh
anroputm EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YHCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEepalid ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALMOHAIIbHBIC, TOKa3aTeIbHbIE U
JorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX MTEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MNPUMEHITh  HEOOXOJIMMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSMU: CUCTEMAa U COBOKYITHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEACTBUSI, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABCHCTB;

pemarb pallOHAJIbHbIE, UppalMOHaJIbHBIE, II0Ka3aTeNbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKKe 3ajJlay ¢ mapaMeTpaMu;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha $S3bIKE anreOpbl, COCTABIIATH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBUIO 3aJ1ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara ajireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpadUKH KOMIO3UIIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTApPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATh TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
byHKIH;

NPUMEHITh (YHKIUU 1 MOJCIUPOBAHUS W MCCICAOBAHUS PeabHBIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXICHUS HAWIY4IlEero pEIICHUs B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICJICHUs] CKOPOCTM W YCKOPEHHs TIpolecca, 3aJlaHHOro (opmyion wuiu
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIUHA W BBIUUCIATH
unTerpan no gpopmyne Hetotona-Jleionuna;

HAXOJWTH IJIOMIA/IN TIOCKUX GUTYP U OOBEMBI TENT C TOMOIIHIO0 HHTETPAJIa;

UMETh TPEJCTaBICHUE O MaTEMaTHYCCKOM MOJCIUPOBAHUU Ha TMpUMEpe
coctaBiieHus T PEepeHITNATBHBIX YPAaBHCHHI,

perath TPUKJIaAHBIC 3a7a4d, B TOM YHCJEC COIMAIBHO-I)KOHOMUYECKOTO U
du3znyecKoro xapakrepa, CpeCTBaMU MaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBOo 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM duekTpoHHbIe (LM POBbLIE)
KonTpoJsbubie
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
MHO0XecTBO NEHCTBUTEIILHBIX YUCEIL.
Mmuorounensl. PanmoHannHBIe YpaBHEHUS U
1 . P 23 0 https://academy-content.apkpro.ru/
HepaBeHCTBA. CHCTEMbI THHEHHBIX
ypaBHEHUH
DOyukuu u rpaduku. CreneHHas GyHKIUS C
YHEI pad ymx 11 0 https://academy-content.apkpro.ru/
LEJIBIM [I0Ka3aTejIeM
ApudMeTnuecKkuii KOpEHb N-0i CTETIEHH.
pu p 15 1 https://academy-content.apkpro.ru/
WppanuonansHble ypaBHEHHS
TTokazarensHasa ¢pyuknus. [TokazarenpHble
yman 9 0 https://academy-content.apkpro.ru/
YpaBHEHUSA
Jlorapudmuueckast hpyHKIHA.
pud ymxn 18 1 https://academy-content.apkpro.ru/
Jlorapudmuueckue ypaBHEHHs
T HNTOHOMCTPHNUYCCKHUEC BHIPAXKCHUA U
p p p 22 1 https://academy-content.apkpro.ru/
ypaBHEHUS
ITocnenoBaTeNbHOCTH U MPOTPECCUUN 9 0 https://academy-content.apkpro.ru/
HenpepsiBabie pyukmun. [IponsBoaHas 20 1 https://academy-content.apkpro.ru/
IToBTOpenue, 0000IICHIE, CHCTEMATH3AIIHS
p = H 9 2 https://academy-content.apkpro.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6
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11 KITACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3/ieioB U TeM duekTpoHHbIe (LM pPOBbLIE)
KonTpoJbubie
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
HccnenoBanne QyHKIHI ¢ TOMOIIBIO
g N ymian H 22 1 https://academy-content.apkpro.ru/

MIPOU3BOIHOMN
[TepBooOpa3nas u uHTETpa 11 0 https://academy-content.apkpro.ru/
I'papuxn TpuroHoMeTpuuecKux (hyHKIHMH.

pag P P ymxn 13 0 https://academy-content.apkpro.ru/
TpuronomeTpuueckre HepaBeHCTBA
n AllMOHAJIBHBIC, ITOKA3aTCIIbHBIC 1

bpatl 24 1 https://academy-content.apkpro.ru/
norapu(MHIECKUE HEPABEHCTBA
Kommnnekcublie uncia 9 0 https://academy-content.apkpro.ru/
HatypanbHble u 1enble yncia 9 0 https://academy-content.apkpro.ru/
CI/ICTGMI)I paIII/IOHaJII)HI)IX, I/IppaHI/IOHaJII)HI)IX
MIOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 https://academy-content.apkpro.ru/
ypaBHEHUH
3anauu ¢ napaMeTpamu 15 0 https://academy-content.apkpro.ru/
IToBTOpeHue, 0000IIEHNE, CUCTEMATH3 AL

P - H 21 0 https://academy-content.apkpro.ru/
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
uudposbIe
Nen/m  Tema ypoka KouTpoibHubIe bp
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypchl

MHO)KGCTBO, ornecpanru HaaQ MHOXKXCCTBAMHU U

1 g 1 https://m.edsoo.ru/1255f795
HMX CBOMCTBA

2 Huarpammsl Diinepa-Benna 1 https://m.edsoo.ru/83bfefd5
IIpuMeHenne TEOPETUKO-MHOKECTBEHHOTO

3 p p 1 https://m.edsoo.ru/balad981
arrapara Jijisl peuieHus 3a1a4
Parmmonansusie uncina. OOBIKHOBEHHBIE U

4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1 https://m.edsoo.ru/c6418b52
OCCKOHEYHBIC TTEPUONUECKHE TpoOH
Panmonansusie yncina. OOBIKHOBEHHEIE U

5 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1 https://m.eds00.ru/673172bf
OCECKOHEUYHBIC TIEPUOANYSCKHE IPOOH
I[Tpumenenue npoOeil U IPOLEHTOB I

6 p AP pont a 1 https://m.edsoo.ru/chd8277d
pelieHus: TpUKIaAHbIX 33124
TIpumenenne apoOeii ¥ IPOIEHTOB IS

7 p AP pont a 1 https://m.edsoo.ru/b4e281fd
pellIeHNs TPUKJIIAIHBIX 3a/1a4

€MCTBUTEJIbHBIE YCiia. PallnoHaIbHBIE U

8 A . 1 https://m.edso0.ru/14c4868a
HppalOHAIbHbIE YHCIia
ApudmeTnueckue omepanuu ¢

9 pu ¢ patl 1 https://m.edsoo.ru/abc2d62f
NEUCTBUTEIHLHLIMHU YUCIIAMU
Monaynb neicTBUTEIBHOIO YHCIa U €TO

10 AYIb A 1 https://m.eds00.ru/37h24378

CBOMCTBA
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13

14

15
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17
18

[TpubnmxEHHBIE BRIYUCIICHUS, TIPABUIIA
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA
pe3ysbTaTa BbIYMCICHUN

OCHOBHBIE METO/IbI PEILIEHHS LIENbIX U
IpoOHO-PALMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELLIEHUS ENbIX U
JIpOOHO-PALIMOHATBHBIX YPaBHEHUH U
HEPAaBEHCTB

OCHOBHBIE METO/BI PELLIEHUS LENBIX U
JIPOOHO-pallMOHATILHBIX YpPaBHEHUN U
HEPABCHCTB

MHOrouieHsl OT OJHOW NEPEMEHHOM.
JleneHue MHOTOWIEHa HA MHOTOWIEH C
ocratkoM. Teopema besy

MHoro4IeHBI ¢ TeTbIMA KO3 hUITUSHTaMH.

Teopema Buera
Pemenue cuctem TMHEHHBIX YpaBHEHHI

Pemenne cucrem JIMHENHBIX ypaBHEHUN

https://m.edsoo.ru/d83a96ca

https://m.edsoo.ru/99b5ac47

https://m.edsoo.ru/143d7cal

https://m.edsoo.ru/e3d2ad84

https://m.edsoo.ru/lc7albab

https://m.edsoo.ru/ff149ca8

https://m.edsoo.ru/55fa9bfa

https://m.edsoo.ru/lc76cbca

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Onpenenurenb MaTPUILI 2X2, €70
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHUE €T0 3HAYCHUS

https://m.edsoo.ru/ee5¢c2192
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Onpenenurenb MaTPUILI 2X2, €10
r€OMETPUYECKUI CMBICI U CBOKCTBA;
BBIUHCJIEHHE €0 3HAUECHUS

[IpuMeHeHne onpenenuTens A peuieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHUN

https://m.edsoo.ru/b128febl

https://m.edsoo.ru/f67bed83



https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192
https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83

Pemenne IMPUKIAAHBIX 3a/{a4 C IIOMOIIbIO

22 . . https://m.edsoo.ru/aa76e19a
CUCTEMBI JINHEHHBIX YpaBHEHUI
P

23 CHiCHIE TP HK? AUIBIX 31T CVHOMOHIHO https://m.edsoo.ru/e49a9dcl
CUCTEMBI JINHEHHBIX YpaBHEHUI
OyHKIHS, CTIOCOOBI 3aJaHus PYHKITHH.

24 B3aumuo obpartusie ¢pynkuun. Kommosums https://m.edso00.ru/3572687¢
byHKIMIA
I'padux KIMU. DJIEMEHTAapHbIE

25 pagu GymHKiuu. SneMeHTapHp! . https://m.eds00.ru/18c5661b
npeoOpa3oBanus rpaguKoB QyHKIHUN
Ob6mnacTh ornpeneaeHusl U MHOKECTBO

26 3HaueHui Qpynkuuu. Hynu ¢pyHkimm. https://m.edsoo0.ru/69a4e756
[TpoMexyTKH 3HaK OCTOSTHCTBA
UéETHble 1 HEUETHBIE (PYHKITUY.

27 [Tepuoanueckue ¢pynkuuu. [IpomexyTku https://m.edsoo.ru/71218abf
MOHOTOHHOCTH (pyHKITHH
MakcuMyMBbl U MUHAMYMBI (DYHKIIHH.

28 HaunGonbIiee u HanMeHbIIIee 3HAYCHHUE https://m.edsoo.ru/78811d%e
(GyHKIIMH Ha IPOMEKYTKE
JIunei GHO-

29 HHeVHHaH’ KBANPATHIHAI 1 APOOHO https://m.edsoo.ru/dfa228e8
TUHeNHHas QyHKIUH
6)

30 JIEMEHTapHOE Hccneno?aHHe U TIOCTPOCHUE httos://m.eds00.ru/ 75682289
rpaduKOB ATUX PYHKITUN
DeMeHTapHOEe UCCIIeI0BaHUE U TOCTPOCHUE

31 JIEMEHTAPHOT HCCIE ]j HHe 1 HoCTpoctH https://m.edsoo.ru/44e7e845
rpaduKoOB ATUX PYHKIIUN

39 CrenieHb ¢ meabIM MTOKa3areneM. buaom httos://m.edsoo.ru/6364696a
Herorona
C .b

33 TCIEHD © UCIBIM HORASATCIEM. HUHOM https://m.edsoo.ru/1933a74a

Hrrotona



https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a

CrenenHas GyHKIIHS C HATypalIbHBIM U

34 . . https://m.edsoo.ru/b2a46ef9
1IeJTbIM TIoKa3aTeneM. E€ cBolicTBa u rpaduk
Apudmerndeckuit KOpeHb HATypaIbHOU

35 pug . p yp https://m.edsoo.ru/bdc5ac39
CTETIeHU U er0 CBOWCTBA
Apudmerndeckuit KOpeHb HATypaIbHOM

36 pucp . P P https://m.edsoo.ru/25ff7722
CTCIICHU U €T'0 CBOUCTBA
[Ipeo6pa3oBaHus YUCIOBBIX BhIPAKECHHIA

37 beobp P ’ https://m.edso0.ru/3673781c
COACpKaIMX CTCIICHU U KOPHU
[Ipeo6pa3oBaHus YHCIOBBIX BhIPAKECHHIA

38 beobp P ’ https://m.edsoo.ru/dea3b98e
CoJIeprKalluX CTENeHU U KOPHU
[IpeoOpa3oBaHus YHUCIOBBIX BEIPAXKCHUIH,

39 peobp P https://m.edso0.ru/1b14b4d6
CoJIepXKaIINX CTETIEHU U KOPHHU
Uppauunonansusie ypaBHeHus. OCHOBHbBIE

40 METO/Ibl PELIECHUS UPPALMOHAIBHBIX https://m.edsoo.ru/26ad77de
YpaBHEHUU
Uppaunonanbusie ypaBHeHUA. OCHOBHBIE

41 METOJIbI PEIICHUS UPPAIMOHAIIBHBIX https://m.edso0.ru/al276618
ypaBHEHUN
Wppaunonansueie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIICHUS UPPALUOHATIBHBIX https://m.edsoo.ru/b2578f49
ypaBHEHUI
PaBHOCHIBHBIE TIEPEXOBI B PEIICHUN

43 pexon E’ https://m.eds00.ru/87b79e5d
HppAaLMOHAIBHBIX YPaBHEHUN
PaBHOCHIBHBIE TIEPEXOBI B PEIICHUN

44 PEXOIBL B P https://m.eds00.ru/4bb9262e
HPpAaLMOHAIBHBIX YPaBHEHUN
PaBHOCUIIBHBIE TIEPEXOIbI B PELLICHUN

45 PEXOA ]E) https://m.edso00.ru/4ed62431
UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHITBHBIE TIEPEXO/IBI B PELIEHUN https://m.edsoo.ru/da65eaac



https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d
https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac

47

48

UppalMOHATIFHBIX YpaBHEHUI

CoiicTBa 1 rpaduk KOpHS N-0H CTEeNeHn
KaK (PyHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I0Ka3aTelIeEM

CaoiicTBa 1 rpaduk KOpHS N-0H CTENEeHU
Kak (QyHKIIMHM 0OpaTHOM CTETIEHH C
HaTypaJIbHBIM MOKa3aTelleM

https://m.edsoo.ru/2aeca91f

https://m.edsoo.ru/942e9baf

49

Konrponsnas pabdora: "CpoiicTBa u rpagux
KOpHs N-oi crenenu. MppanroHansHbIe
ypaBHeHus"

https://m.edsoo.ru/21f372b4

50

51

52

CrerneHb ¢ pallioOHAIBHBIM ITOKa3aTeIeM U
e€ cBoicTBa
CTGH@HI) C paIII/IOHaJ'II)HI)IM IIoKasaTejieM u
e€ cBoiiCTBa
CTGHGHI) C paIII/IOHaJIBHI)IM IIoKa3aTeJjieM n
e€ cBoMcTBa

https://m.edsoo.ru/92cdb3eb

https://m.edsoo.ru/b3e63dd3

https://m.edsoo.ru/c688a2e5

53

54

55

56

57

[TokazatenbHast GyHKIWMS, €€ CBOHCTBA U
rpaduk

Hcnonp3oBanue rpaduka GyHKIMA 1715
pellIeHHs] ypaBHEHUI

Hcnonp3oBanue rpaduka GyHKIMA 1715
peluIeHus ypaBHEHUI

[TokaszaTenbHble ypaBHEeHUsA. OCHOBHBIE
MCTOAbI pCHICHUS ITOKA3aTCIbHBIX
YpaBHEHUN

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE
METO/bl PELICHHS OKA3aTEIbHbIX
ypaBHEHUHI

https://m.edsoo.ru/e54932a2

https://m.edsoo.ru/ae2f6e85

https://m.edsoo.ru/e59ed2el

https://m.edso0.ru/66434be6

https://m.edsoo.ru/2b55a65f



https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2
https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f

IlokazaTennHBIE YpaBHCHUHL. OCHOBHBIE

58 METOBbI PEIICHUS [IOKA3aTEIbHBIX 1 https://m.edso0.ru/ca5b5663
ypaBHEHUNI
59 Jlorapudwm yucna. CoiicTsa jorapudpma 1 https://m.edso0.ru/6996b38a
60 Jlorapudm uncna. CoiicTBa jorapudma 1 https://m.edso0.ru/32c74b52
61 Jlorapudwm yucna. CoiicTsa jorapudpma 1 https://m.edsoo.ru/9ce4e695
62 JlecATUYHBIEC U HATypaAJIbHBIE JOTapHU(PMbI 1 https://m.edsoo.ru/b83ab9f5
63 JlecATUUHBIE U HaTypaJlbHbIE JOrapu(pMbI 1 https://m.edsoo0.ru/dd5¢15f2
IIpeo6 i
64 POODPESOBALILC BRIPANCHIH, COnCpRatix 1 https://m.edsoo.ru/e89a71d1
Jorapu@msl
I .
65 PEOOPa3OBAHNC BIPAXCHHH, CORCaLLIX 1 https://m.edsoo.ru/b54bf4ab
Jorapu@msl
ITpeo6 i
66 POODPEASOBALIHG BRIPIKSHIH, Conepratyx 1 https://m.edsoo.ru/e4e7668f
sorapupmbl
1 .
67 orapHpMHHCCKas GynKa, ¢€ CBOHCTBA 1 https://m.edsoo.ru/c73dac79
rpaduk
1 A
68 OrapupMHHiecKas GyHKLUs, ¢€ CBOHCTBA 1 1 https://m.edso0.ru/8f13f8a4
rpauk
"
69 CHOTb30BATHE rpav(bHKa ymicm it 1 https://m.edsoo.ru/4fd8798b
peleHus ypaBHEHHH
n
70 CHOTL30BATHE rpaib MKa yHKIHH 215 1 https://m.edsoo.ru/dc551efd
pelleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE
71 METOBI PEIICHUS JIOTapU(HMUIECKUX 1 https://m.edso0.ru/24475d87
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHss. OCHOBHbIE
72 METOBI peIIeHUs JIOrapu(HPMUIECKUX 1 https://m.eds00.ru/754b14c8

YpaBHEHUI



https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1
https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

73 METOBI peIIeHUs JIorapu(HPMUIECKUX 1 https://m.eds00.ru/96138576
ypaBHEHUNI
P
74 APHOCHIIBHEIE TICPEXOABL B pfmerm 1 https://m.edsoo.ru/87c45ab8
JorapupMHUUECKUX ypaBHEHUN
P
75 ABHOCHILHBIE TIEPEXOABL B PEHIEHIE 1 https://m.eds00.ru/23de51d3
JorapupMHUUECKUX ypaBHEHUN
K 6ota: "JI
76 outpobiaz pabota: "Jlorapugmiriccia 1 https://m.edso0.ru/85a69d2c
¢bynkuus. Jlorapupmuveckne ypapaenus"
C
77 HHYC, ROCHHYC, TRHICHC H KOTAHTeHe 1 https://m.edso0.ru/5353993d
YHCIIOBOTO apryMEHTa
C
78 FIHYC, KOCHHYC, TAFTCHC H KOTAHTCHE 1 https://m.eds00.ru/467176b5
YHCIIOBOTO apTyMEHTa
A
79 PIECHILYS, apRIOCHILYE 1 apIETairene 1 https://m.eds00.ru/3bd79b2b
YHCIIOBOTO apTyMEHTa
A
80 PICHEYT, apiKOCHIYE K DRTAricHe 1 https://m.eds00.ru/e588666f
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,
81 ONPEACIICHUE TPUTOHOMETPUUECKHUX 1 https://m.eds00.ru/8732a6b8
(YHKIIUH YMCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
82 onpeeIeHue TPUTOHOMETPUUYECKHUX 1 https://m.edso00.ru/8985f3f8
(yHKIUI YKCIOBOrO apryMeHTa
83 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 https://m.edso0.ru/1876a71f
84 OcCHOBHBIE TPUTOHOMETpPHUYECKUE (POPMYITBI 1 https://m.edsoo.ru/ba6b3e3e
85 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 https://m.edsoo.ru/9ed2eee4
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 https://m.edsoo.ru/6acdea85
87 [IpeoOpa3oBaHne TPUTOHOMETPHUIECKUX 1 https://m.edsoo.ru/e73bfc21



https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3
https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8
https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21

BBIPpAKECHU I

[IpeobpazoBaHre TPUTOHOMETPUUECKHIX

88 . 1 https://m.edsoo.ru/a3ec7eal
BBIpOKEHUH
89 llp 606pa300BaHHe TPHTOHOMETPHACCIIX 1 https://m.edso0.ru/294de3d6
BBIPOKEHUHT
90 Hpeo6pa3ouB AHHE TPUTOHOMETPHHCCIHX 1 https://m.edsoo.ru/8a7943db
BBIPAKEHU N
91 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHHUM 1 https://m.edsoo.ru/8bda54be
92 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUIN 1 https://m.edsoo.ru/3b3fcef4
93 Pemenne TpuroHOMeTpHUYECKUX ypaBHEHUH 1 https://m.eds00.ru/16233155
94 Pemenue TpUroHoOMeTpUUECKUX ypaBHEHUI 1 https://m.edsoo.ru/c7eedb68
95 Pemenrie TpUroHOMeTpHUUECKUX ypaBHEHUN 1 https://m.edsoo.ru/17efeea7
96 Pemenue TpUroHoOMeTpUUECKUX ypaBHEHUI 1 https://m.edsoo.ru/c7fa9769
97 Pemrenre TpuroHOMETPUYECKUX YpaBHCHUMA 1 https://m.edso0.ru/452282d8
KonTponbHast pabora:
98 "TpUrOHOMETPHUYECKUE BBIPAKCHUS U 1 https://m.edsoo.ru/e5c9dblb
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBaTenTbHOCTH, CIIOCOOBI 3a/1aHUS
99 nocieaoBarenbHocTed. Meron 1 https://m.edso0.ru/15f53b52
MaTeMaTUYECKON MHIYKIIMU
MOHOTOHHBIE U OTPAaHUYEHHBIE
100 nocneaoBaTenbHOCTH. MicTopus ananusa 1 https://m.edsoo.ru/8b2841f5
0ECKOHEYHO MaJIbIX
101 Apudmerrueckast Iporpeccus https://m.edsoo.ru/7125ba54
102 I'eomerpuueckast mporpeccus 1 https://m.edsoo.ru/9eladeff
103 beckoneuyHo yObIBaromias reoMeTpuieckas 1 htts://m.edsoo.ru/9b6297a8

nporpeccus



https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155
https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52
https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54
https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8

Cymma OeckoHEYHO yObIBaroIIei

104 N https://m.edsoo.ru/6a2f764b
TEOMETPHUCCKOM IPOTPECCUU

105 JIMHCHHBIT 1 OKCTIOHCHIHMALHBIH POCT. https://m.edsoo.ru/7c496ecl
Yucno e. Dopmyra CI0KHBIX MPOIEHTOB

106 JIHCHHBIH H OKCTIOHCHIMATLHBIH POCT. https://m.edso0.ru/2e3b6f82
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

107 Henoxbsopariie mpOrpecciit A4 petetis https://m.edsoo.ru/8431614d
pealbHbBIX 33]1a4 MPUKJIAJHOTO XapaKTepa

108 HenpepriBHbIE (PYHKITMN ¥ MX CBOWCTBA https://m.edsoo.ru/c713449d
T LA

109 OKap ?3p bIBa. ACHMITOTHI IPaQuios https://m.edso00.ru/72834b6d
byHKIUH

110 CBo¥iCTBA (yHKIMI HOTPCPPIBHEIX Ha https://m.edsoo.ru/518fd95d
OTpe3Ke
Croii .

111 BOHCTBA (yHKUHH HEMPCPLIBHLIX Ha https://m.edsoo.ru/6aa2242c
OTpe3Ke
M

112 STO MHTEPBATIOB DB pemeint https://m.edso0.ru/983c4bf7
HEPaBEHCTB
M

113 STO MHTEPBATIOB UG pemeint https://m.edsoo.ru/79dcc343
HEPaBEHCTB
M

114 CTOAL MHTEPBATIOn AL PEHeHit https://m.edso0.ru/42262dbf
HEPaBEHCTB
H .

115 P nMer: FHE CROMUTE HENPEPRIBHAX https://m.edsoo.ru/ca96725f
(GyHKUMN 1715 pelieHus 3a1aq
n .

116 PHMCHEHHE CBOHCTE HEUPEPRIBHRIX https://m.eds00.ru/17286267
(GyHKUIMN 1715 pelieHus 3a1a4

117 [lepBas u BTOpast NpoU3BOAHbIE PYHKIIUU https://m.edso0.ru/a966531b
0 .

118 HPCACICHIE, TEOMETPHICCITI CMBIE https://m.edsoo.ru/bfb748b1

MPOU3BOJIHOMN



https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d
https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1

Omnpenenenue, GU3NISCKUNA CMBICIT

119 N https://m.edso00.ru/4c2b1416
MIPOU3BOJAHOU
v .

120 PABHEHHC KACATCIBHOM K rpagiicy https://m.edsoo.ru/bfc1b543
byHKIAHA
v .

121 PABHEHHC KACATEILHOM K rpaguicy https://m.edso0.ru/912be4f3
byHKIIUN

122 [IpousBoHBIE AIEMEHTAPHBIX (PYHKINN https://m.edsoo.ru/3226affc

123 [Tpon3BoHBIC dIIEMEHTAPHBIX (PYHKIIUH https://m.edsoo.ru/87a6f8a5
IT

124 DOMSBOIHAs CYMMEL HpOHSBeHteM’ https://m.edsoo.ru/26fa41b9
YaCTHOTO U KOMITO3UIIMU (YHKIIUN
I1

125 pOHBBOﬂHaﬂCyMLHﬂ’HpongBeﬂe?Hﬂ’ https://m.edsoo.ru/44876d3a
YaCTHOTO U KOMITO3UIIMU (HYHKIIUN
IT

126 POMSBORHAL CYMME, HpomBeHtem’ https://m.edso0.ru/3984aa6¢c
YaCTHOTO M KOMITO3ULIUU (QYHKIUI

127 Konrponsnas padora: "[IponszBoanas” https://m.edsoo.ru/cd83e15d

128 HOBTOP e,fl 1e; 06061116,,}1 1e, CHeTeMaThsantist https://m.edsoo.ru/aech94ba
3HaHUi: "YpaBHEHUS
I1 600

129 OBTQP??HG’O © I?eHHe’CHCTeMaTngaHHﬂ https://m.eds00.ru/6c985843
3HaHuii: "OyHKIHUH

130 Hroroas koHTponbHas paboTa https://m.edsoo.ru/4b13ba64

131 Wrorosas koHTposbHas paboTa https://m.edsoo0.ru/df719817

132 HOBTOPGHHG, 000011IeHrE, CUCTEMAaTH3AIHSI httos://m.edsoo.ru/48271c3¢
3HAHUHN

133 HOBTOPCHI/IG, 000011IeHrE, CUCTEMAaTH3AIHSI httos://m.edsoo.ru/A8271c3¢
3HAHUH

134 [ToBTOpeHue, 06001IEeHNE, CHCTEMAaTH3AIUS htts://m.edsoo.ru/48271c3c

3HAHUI



https://m.edsoo.ru/4c2b1416
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https://m.edsoo.ru/44876d3a
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https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c
https://m.edsoo.ru/48271c3c
https://m.edsoo.ru/48271c3c

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

135 1 https://m.edsoo.ru/48271c3c

3HAHUH

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIIHS

136 1 https://m.edsoo0.ru/48271c3c

3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6


https://m.edsoo.ru/48271c3c
https://m.edsoo.ru/48271c3c

11 KITACC

Ne i/

Tema ypoka

[IpuMeHeHne Npou3BOJHON K
UCCJIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCJICIOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTb
Y OKCTPEMYMBI

[IprmeHeHre Npou3BOIHOMN K
UCCJICIOBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOMN K
UCCIIeI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHre npou3BOIHOMN K
MCCIIeI0OBaHMIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
WCCJICIOBAHHUIO ()YHKIIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxxnenne HauOobIIero u
HAMMEHBIIIETO 3HAYCHUS HETPEPHIBHOMN

(GyHKIUU Ha OTpE3Ke

HaxoxnaeHnue HanOOJIBIIEr0 U

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

DJIEeKTPOHHbIE

uudpossie
oOpa3oBaTejibHbIE

pecypchl

https://m.edsoo.ru/72b24fd7

https://m.edsoo.ru/alc89b24

https://m.edsoo.ru/c165191e

https://m.edsoo.ru/787del7d

https://m.edsoo.ru/b4fdf8fe

https://m.edsoo.ru/d4a7b6f7

https://m.edsoo.ru/4c15f33d

https://m.edsoo.ru/a4f28db4



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4

10

11

HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIUHU Ha OTpE3Ke

Haxoxnenne HanOoOIbIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(YHKLUHU Ha OTpE3Ke

HaxoxaeHnrne HanOoJIBIIEro 1
HAaMMEHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKIIMMA HAa OTPE3KE

HaxoxxaeHnrne HanOoJIbIIero 1
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

https://m.edso00.ru/36697f39

https://m.edsoo.ru/77268c2b

https://m.edsoo.ru/7bal1134

12

13

14

15

16

Haxoxneaue HanOobLIEro U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIUHU Ha OTpE3Ke

[Ipumenenre npou3BOIHOM JIs
HaxO0JICHUS HAWIYUYIIEro PEIICHUS B
MPUKIIAIHBIX 3a/1a4ax

[IprmeHeHre Npou3BOIHOMN AJIst
HaXO0XICHUA Hannquero pGIHGHI/IH B
MPUKIAIHBIX 33a/1a4ax

[IpuMeHeHne npou3BOHOM s
OTpEJICTICHUSI CKOPOCTHU U YCKOPEHUS
nporecca, 3alaHHoro GopMysIon uiu
rpagukomM

[Ipumenenre npou3BOIHOM IS
OTIpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro Gopmyson uin
rpagukomM

https://m.edsoo.ru/b8438d9b

https://m.edso0.ru/9c594e6d

https://m.edsoo.ru/b27235ee

https://m.edsoo.ru/59e47d67

https://m.edso00.ru/971f5943



https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943

17

Kommozumus ¢yHKImia

https://m.edso0.ru/25a29552

18 Kommnozumus yHknmit https://m.edso0.ru/8d86b63b

19 Kommnozunus ¢yHkiuit https://m.edsoo.ru/6cf3dbe4

20 FGOMeTpI/IquISI/Ie 00pa3bl ypaBHEHHUI Ha https:/m.edsoo.ru/5964bd28
KOOPJIMHATHOM TIJIOCKOCTH
r .

21 eOMeTqueCIfHe 0bpasel ypasHenui Ha https://m.edso0.ru/13bca2d3
KOOPJIMHATHOM TJIIOCKOCTH
K "N

22 OHTPOJ‘I,LHM padora CCHeﬂOBaIEHe https://m.edso00.ru/45e836e7
(GYHKIHMH ¢ TOMOIIBIO TPOU3BOTHON"
n .

23 ePBO0OpasHa, 0CHOBHOE CBOHCTBO https://m.edso0.ru/d6b88931
NepBOOOPa3HBIX

24 [IepBo0Opa3HbIe 3N1eMEHTAPHBIX (YHKIIUI. https://m.edsoo.ru/a872a135
[IpaBuna HaX0XICHHS IEPBOOOPA3HBIX
IT .

25 CPBOOOPA3HIE SIICMEHTAPHAIX (yHKIIHi https://m.edsoo.ru/ecbb5cd3
[IpaBuna HaX0XICHHS IEPBOOOPA3HBIX
n I 5

26 FTCTPail. & COMETPHHCCKHI CMBICH https://m.edso0o.ru/9a928cae
WHTErpaja

97 Brruncnenue onpeaenéimoro HWHTETrpaia mno https://m.edsoo.ru/cadbecs?
¢dopmyne Herotona-Jleitbnuna

98 Brruncienune onpenenéimoro HWHTEerpaja o httos://m.eds00.ru/972a1115
dopmyne Herorona-Jleiibuuma

29 llp HMeHefI 1€ HITTCrpaia JUTL HaXOAACHHA https://m.edsoo.ru/8893e18d
TJIOMAEH TUTIOCKUX (pHUTyp

30 Hp I/IEVIGHGHI/IG HHTerpaa U HaX oo Ie s https://m.edsoo.ru/5a81da96
00BEMOB T€OMETPUUYECKHX T
I N

31 PHMEPEI peteHHii i heperumaLHEIX https://m.edsoo.ru/eba4834c

yYpaBHEHUH



https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c

32

33

34

[Tpumeps! pemennii auddepeHnnanbHbIX
YpaBHEHUH

MaremaTtuueckoe MOJAEIUPOBAHNE
peasbHBIX MPOLECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH
Tpuronomerpuueckue GyHKINHU, UX
CBOICcTBa U rpaduKu

https://m.edsoo.ru/29e9abab

https://m.edsoo.ru/4587db4c

https://m.edso00.ru/8294d298

35

Tpuronomerpuueckue GyHKINHU, UX
CBOIicTBa U rpaduKu

https://m.edsoo.ru/be4fdcl6

36

37

Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpapuKu
TpuronomeTrpuyeckue QyHKIUH, UX
CBOICcTBa U rpaduKu

https://m.edsoo.ru/24d99a13

https://m.edsoo.ru/dc3ad111

38

Tpuronomerpuueckue GyHKINHU, UX
CBOIicTBa U rpaduKu

https://m.edsoo.ru/18a64ffa

39

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX
YpaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUUYECKOI OKPY>KHOCTH

https://m.edsoo.ru/ecla2fc?

https://m.edsoo.ru/4e3fd474

41

42

OT100p KOpHEH TPUTOHOMETPUYECKHUX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX
YpPaBHEHUH C TOMOLIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

https://m.edsoo.ru/c2e7c593

https://m.edsoo.ru/c2fd7f3f

43

PewieHne TpUroHOMETPUYECKUX

https://m.edsoo.ru/1a2229a7



https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7

HCPABCHCTB

Pemrenne TpuroHoMeTpu4eCKuX

44 https://m.edso0.ru/9eb6285f
HepaBCHCTB
P

45 CHICHHC TPHTOHOMCTPHACCIIX https://m.edsoo.ru/c4ea39e4
HepaBeHCTB
P

46 CHICHHE TPHTOHOMETPHACCIIX https://m.edsoo.ru/552f882c
HEPaBEHCTB
O

47 CHOBHDIC METOLBI peHlICHHA https://m.edsoo.ru/81c3dd2c
MOKAa3aTeJIbHBIX HEPABCHCTB

48 OCHOBHEIC METOJIb peICHNA https://m.edsoo.ru/17dc6ffl
HOKa3aT€HBHbD(HepaBCHCTB
O

49 CHOBHDBIC METOJIBT PEIICHHA https://m.edso0.ru/793cad36
MOKa3aTeJIbHBIX HEPABCHCTB
OcHo € METO elle

50 HOBHLIC METOIBL PEINCEA https://m.edso00.ru/235985a4
MOKAa3aTeJIbHBIX HEPABCHCTB

51 OCHOBHEIE METOJIb peICHNA https://m.edsoo.ru/5a81cdb2
norapu(pMHIECKUX HEPABEHCTB
O

52 CHOBHBIC METOJIB PEIICHIA https://m.edso0.ru/91498ea5
Jorapu(pMHIECKIX HEPABEHCTB
OcHo € METO elle

53 HOBHDIC METOABE PEMICHIT https://m.edsoo.ru/5h7d4dc6
Jorapu(pMUIECKIX HEPABEHCTB
O

54 CHOBHDIC METOR PEHICHHA https://m.edsoo.ru/d223d229
norapu(pMHIECKUX HEPABEHCTB
O

55 CHOBHBIC METOJIBT PEHICHIA https://m.edso0.ru/15dc7746
HPppalOHAJIbHBIX HEPABEHCTB
O

56 CHOBHDIC METO/RT pEICHILA https://m.edso0.ru/271334a9
HPpAIMOHATILHBIX HEPABEHCTB

57 OcCHOBHBIE METObI PELLIECHUS https://m.edsoo.ru/5dd722d8



https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8

HppallMOHAJIBHBIX HCPABCHCTB

OcHOBHBIE MCTOABI pCHICHUSA

58 https://m.edsoo.ru/b1fe93ee
HPpAIMOHATILHBIX HEPABEHCTB
r

59 paguieckue MeToALL p emeljm https://m.edsoo.ru/fed1b92b
UPpALMOHATILHBIX YPaBHEHUN
r

60 pagueckue MeTonE! peme}um;[ https://m.edsoo.ru/cd24f4c7
UppalMOHATIBHBIX YPaBHEHHIA
r

61 pagueckue MeTOAL! penieHm https://m.edso0.ru/22d6f222
MOKa3aTEeNbHBIX YpPaBHEHUN
r

62 pauHecKie MCTOAB! peuICHHA https://m.edsoo.ru/2bef6717
MOKAa3aTeJIbHBIX HEPABEHCTB
r

63 paguieckue MeTOAELL p emerm https://m.edsoo.ru/aafb357¢c
jorapu(pMUUECKUX YpaBHEHHMA
r

64 PaduHeckie MCTOABI peLICHHs https://m.edsoo.ru/9ac2bfb2
Jorapu(pMUYECKUX HEPABEHCTB
r

65 PAGHUCCKNC METOAb peLlCHlis https://m.edsoo0.ru/4d21fb76
norapu(pMHIECKUX HEPABEHCTB
I'padmyeckue MeToab! pemeHus

66 MOKAa3aTeJIbHBIX M JIOTapU(PMUIECKUX https://m.edsoo.ru/6aaef75a
yYpaBHEHUH
['padmyeckue MeTOABI peIICHUS

67 MOKa3aTeNbHBIX U JIOrapu(pMUYECKUX https://m.edsoo.ru/acd32149
yYpaBHEHUH
I'paduueckre MeToabl pelIeHHs

68 MOKAa3aTeJIbHBIX U JIOTapU(PMUIECKUX https://m.edsoo.ru/fffb2d68
HEPABEHCTB
r

69 pacueCKNE METOAb petlieHlts https://m.edsoo.ru/a2b88522

MOKA3aTENbHBIX U JIOrapu(pMUUYECKUX



https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522

HCPABCHCTB

KonTponbhas pabora: "UppannoHnanbHele,

70 MOKa3aTeNIbHbIE U JIOTapu(PMUYECKHE https://m.edsoo.ru/d81de93b
HepaBeHCTBA"
KommnuiexcHbie uncna. Anredpandeckas u

71 TPUTOHOMETpHUYECKast (POPMBI 3aITUCU https://m.edso0.ru/d8bd6631
KOMIUIEKCHOI'O YHciia
KommniexcHbie uncna. Anredpandeckas u

72 TpPUTOHOMETpUYECKast (POPMBI 3aITUCH https://m.edsoo.ru/187c44ac
KOMIUIEKCHOI'O YHCiia

73 ApH(METHHECKHE Onepattiit ¢ https://m.eds00.ru/73341746
KOMIUIEKCHBIMU YHCIIAMU

74 APHQMETIIECKILE Olepalliit ¢ https://m.edso0.ru/57629985
KOMIUIEKCHBIMU YHCIIAaMU

75 I/I306pa)K€HI/I€UKOMHJIeKCHI)IX qrces Ha httos://m.edsoo.ru/8ca3chd?
KOOPAMHATHOM IJIOCKOCTU

76 I/I306pa>KeHI/IevKOMHJ'IeKCHBIX qrceln Ha httos://m.edsoo.ru/3ad1cc66
KOOPAMHATHOM INIOCKOCTU

77 Popwiyna Myapa. Koptiit N-0if crereiit i3 https://m.edsoo.ru/abbe4ee8
KOMIUIEKCHOI'O YKclia

78 Popiyna Myapa. Kopriit N-0if crereriit i3 https://m.edsoo.ru/22b1ca52
KOMIUIEKCHOI'O YHCiia
[IpumeHeHne KOMIUIEKCHBIX YUCEN JUIs

79 pemeHust pU3NYECKUX U TeOMETPUIECKUX https://m.edso0.ru/287818af
3a1a4

80 HatypanbHble 1 1ienbie yncia https://m.edso0.ru/46736¢23

81 Harypasbhble u 1ienbie yucia https://m.edsoo.ru/a7bcc942

82 [IpumeHeHne Npu3HaKOB JEITMMOCTH LIEJIBIX https://m.edsoo.ru/b162b7ca



https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca

YHUCCI1

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIUMOCTHU LEJIBIX

83 https://m.edso0.ru/68bb5921
qucel
H NMMCHCHUC IIPU3HAKOB JICINMOCTH L CJIBIX

84 p p A t https://m.edsoo.ru/bdb89cca
gucen: HOJl m HOK
[IpuMeHeHre IPU3HAKOB AETUMOCTH LETBIX

85 P p A H https://m.edsoo.ru/a85cdd79
yucen: HOJl u HOK
H NMCHCHUC ITPU3HAKOB JICINMOCTH LI CJIBIX

86 P p A H https://m.edsoo.ru/f636c614
YHUCEN: OCTATKH 110 MOIYJIIO
[IpumeHeHnE IPU3HAKOB JEIMMOCTH LEIBIX

87 p p A H https://m.edsoo.ru/edc239c4
YHCeIl: OCTATKH M0 MOIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX

88 YHCEN: anropuT™ EBKIWIa T penieHus https://m.edsoo.ru/77a47562
3a4a4 B LICJIbIX YHUCIIax
Cucrema ¥ COBOKYITHOCTh YPaBHCHHIA.

89 PaBHOCHIBHBIE CHCTEMEBI H CHCTEMBI- https://m.edsoo.ru/e1745b95
CIIEICTBUS
Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

90 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- https://m.edso0.ru/655dd6fb
CJIEACTBUS
OCHOBHBIG MECTOABI PCIIICHUA CUCTCM U

91 . ABLD . https://m.edsoo.ru/el17f79ce
COBOKyHHOCTeI/I paI_II/IOHaJIBHLIX ypaBHeHI/II/I
OCHOBHBIE METOIbI PEIICHUS] CUCTEM U

92 COBOKYITHOCTEH MPPALMOHATBHBIX https://m.edsoo.ru/34c15bcl
ypaBHEHUH
OCHOBHBIE METOBI PEIIEHUS CUCTEM U

93 . AbLD . https://m.edsoo.ru/bbd36d23
COBOKYITHOCTEH MOKa3aTeIbHBIX YPABHEHHIA

94 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U https://m.edsoo.ru/636c7cd8



https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8

95

96

COBOKynHOCTCfI IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUUECcCKux
ypaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu()MUIECKUX
ypaBHEHUH

https://m.edsoo.ru/a2dac63a

https://m.edsoo.ru/c96be5d2

97

98

99

[IprmeHeHne cUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3aJ]1a4d 1 3a7a4 U3
pa3IUYHBIX 00JIaCTEeN HAYKU U pealbHOU
JKA3HU, UHTEPIIPETALMS TOTYUYECHHBIX
pe3yabTaToOB

[IpuMeHeHHe CUCTEM K PEILLECHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HAyKU U peaslbHOM
JKU3HM, HHTEPIIPETALUs TOJTy4EHHBIX
pe3yJIbTaTOB

[IprMeHeHre HEpAaBEHCTB K PEILICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3aJ1a4 U3
pa3IMyYHbIX 00JacTel HAyKu U pealbHON
YKU3HU, MHTEPIPETALUs II0Ty4YECHHBIX
pe3yJIbTaTOB

https://m.edso0.ru/6393645¢c

https://m.edso0.ru/48a35649

https://m.edsoo.ru/7fcf8c11

100

101

KonTponbHas pabota: "Cucremsl
paMoOHAIBHBIX, HPPAIMOHATBHBIX
MIOKA3aTEeNbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUI"

PanyoHaneHbIE ypaBHEHMS C IapaMeTpaMu

https://m.edso00.ru/9922183a

https://m.edsoo0.ru/c1213849

102

Pannonansabie HCPaBCHCTBA C

https://m.edsoo.ru/2cfac246



https://m.edsoo.ru/a2dac63a
https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246

napaMeTpamu

103 PanmoHabHBIC CHCTEMBI ¢ TTapaMeTpaMHu https://m.edsoo.ru/57d45bab

104 HppaunoHabibic ypaBHCHHs, HEPABCHCTBA https://m.edsoo.ru/b5balf6a
C mapameTpaMu

105 HppanroHanbHbIE CUCTEMBI C TTapaMeTpamMu https://m.edso00.ru/3f2c9546
I1

106 OKa3aTebHbIC YPaBHEHUS, HEPABEHCTBA C htts://m.edsoo.ru/8bA8e9c?
napaMeTpamMu

107 Iloka3zarenpHbIE CUCTEMBI C TApAMETPAMHU https://m.edsoo.ru/e627c75e
JI

108 OrapUMHIECKNC ypaBHEHH, https://m.edsoo.ru/b88a8alf
HEPABEHCTBA C TTapaMeTPaMHu
JI

109 OrapupMUICCKHE CHCTEMbI C https://m.edsoo.ru/c59fc125
napaMeTpamMmu
T

110 PUTOHOMCTPHHCCIHE YpABHEHHA ¢ https://m.eds00.ru/e1788242
napaMeTpamu
T

111 PUTOHOMCTPHHCCIHE HEPABCHCTB € https://m.edso00.ru/c82157b1
napaMeTpamMmu
T

112 PHTOHOMCTPHACCIHIE CHCTEMBI € https://m.eds00.ru/85ea8653
napaMeTpamMu
[TocTpoeHnue u ucciienoBaHue

113 MaTeMaTI:IquKHX Mozienel peanmv{mx https://m.eds00.ru/1346597¢
CUTYaIUi C OMOIIBI0 YPAaBHEHUN C
napaMeTpamu
[TocTpoeHnue u uccienoBaHue

114 MaTeMaTI:IquKHX MOZIEIICH pearbHbIX . https://m.edsoo.ru/8ddcc5f8
CUTYaIUH C MOMOIILI0 CUCTEM YPaBHEHHH ¢
napaMeTpamu
IT

115 OCTPOCHHE 1 HCCTIEOBANMIE https://m.edsoo.ru/dc15elbc

MaTeMaTHYEeCKUX MOAeIIeH PCAIBbHBIX



https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc

116

117

CUTYaIUi C IOMOIIBIO CUCTEM YpaBHEHHI ¢
napaMeTrpamMmu

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuU: "YpaBHeHU"

[ToBTOpenue, 06001eHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

https://m.edsoo.ru/5el14c2d2

https://m.edsoo.ru/88fa2b1f

118

[ToBTOpenue, 0000LIEHNE, CUCTEMATU3ALUS
3HaHui: "YpaBHeHus. Cucremsl
ypaBHEeHUI"

https://m.edsoo.ru/6e596f46

119

120

[ToBTOpEeHME, 0000IICHUE, CHCTEMATH3AIIHS
3HaHuii: "HepaBenctna"
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrtna"

https://m.edsoo.ru/bba6a8b8

https://m.edsoo.ru/59elc5cc

121

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

https://m.edsoo.ru/bb2flldc

122

123

124

125

126

127

128

[ToBTOpEeHME, 0000IICHUE, CHCTEMATH3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeneHue"

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoanas u €€ npuMeHexHue"

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "MHTEerpan u ero npuMmeHeHue"

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKUn"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "Oyukiun"

[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS

https://m.edsoo.ru/c9135ala

https://m.edsoo.ru/e8d66c2a

https://m.edsoo.ru/acdaee92

https://m.edsoo.ru/e45f3b4b

https://m.edsoo.ru/5422efad

https://m.edsoo.ru/6ac38b58

https://m.edsoo.ru/3e82ffa2



https://m.edsoo.ru/5e14c2d2
https://m.edsoo.ru/88fa2b1f
https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a
https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad
https://m.edsoo.ru/6ac38b58
https://m.edsoo.ru/3e82ffa2

3HaHui: "OyHKUn"

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS

129 . 1 https://m.edsoo.ru/a284cda9
3HAHUU
I1 600

130 OBTOP M St bt 1 https://m.edsoo.ru/a284cda9
3HAHUU
IT 000

131 OBTOP CHIE, ODODIIEHHE, CHCTEMATHIAIIA 1 https://m.edsoo.ru/a284cda9
3HAHUU
I1 000

132 OBTOP CHHC, GDODIICHHE, CHCTCMATH3AMHA 1 https://m.edsoo.ru/a284cda9
3HAHUU
I1 000

133 OBTOP CHHUC, ODODIICHAE, CHCTEMATHIAIIA 1 https://m.edsoo.ru/a284cda9
3HAHUU
I1 600

134 OBTOP CHHE, ODODIICHHE, CHCTEMATHSAMIA 1 https://m.edsoo.ru/a284cda9
3HAHUU
I1 000

135 OBTOP CHHC, GDODIICHHE, CHCTCMATH3AMHA 1 https://m.edsoo.ru/a284cda9
3HAHUU
I1 000

136 OBTOP CHHUC, ODODIICHAE, CHCTEMATHIAIIA 1 https://m.edsoo.ru/a284cda9
3HAHUU
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero o0pa3oBaHus
pe3yJabTara
1 Yucna v BIYUCICHUS
11 OmnepupoBaTh NOHATHAMM: pPALUOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIeCATUYHAs JPOOb, MPOLIEHTHI
12 BemonHATe  apudmernyeckue  onmepauuMM € PAlMOHAIBHBIMM U
' JIeMCTBUTENLHBIMU YNCIIaAMHU
13 BoInonHATE TpuOIMKEHHBIE BEIYMCICHHS, UCTIONB3YS NPaBUiIa OKPYTJICHHUS,
' JIeJIaTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIECHUI
OnepupoBaTh NOHATHSMM: CTENEHb C LEJIBIM II0Ka3aTelIeM, CTaHAApTHAas
14 ¢dopma 3amMcu ACHCTBUTENBHOIO 4YMCIIa, KOPEHb HATypaJbHON CTENEeHH;
' WCTOJIB30BATh MOAXOJAIIYI0 (HOpMY 3alUCH ACUCTBUTEIBHBIX YHCET IS
pelIeHns MPaKTUUECKUX 3a7ad U MPEJCTaBICHUS JaHHbBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
1.5 UCIOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHME, HEPABEHCTBO, LENOE,
2.1 panoHaiIbHOE, MppalOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
99 BoimonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBID@)KEHUI M peliaTb OCHOBHBIE THUIIBI ILEJbIX, PpAlHMOHAIBHBIX MU
UppaloHaIbHBIX YPaBHEHUH U HEPABECHCTB
94 [IpuMeHATh ypaBHEHHMs M HEpaBEHCTBA JUIs PELICHHsS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peaibHON KU3HU
MogaenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJauyd, HCCIEN0BATh
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHUEM anIapara areOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3alaHusl QYHKIMH, 00JaCTh

onpesesieHus] U MHOXKECTBO 3HaueHWil ¢yHKuuu, rpadpux QyHKUIUY,




B3aMMHO OOpaTHbIC (PYHKITUU

OnepupoBaTb NOHATUAMU: UYETHOCTb W HEUYETHOCTh (QPYHKIMM, HYIU

32 (YHKITUH, POMEKYTKHU 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBatek rpaguku QyHKIMMA U1 peLIeHUs] ypaBHEHUH
3.4 CtpouTth 1 4UTaTh rpaduKK JUHEHHON (PYHKIIUHU, KBAIPATUIHON (YHKIIUH,
CTENEHHOMN (PYHKIIMH C LEJIbIM TIoKa3aTelieM
Ucnonb3oBate rpaduku QyHKOMA JUIsI HMCCICNOBAHUS TPOIECCOB U
3.5 3aBUCHMOCTEH MpH pEIIeHUWH 33Jad M3 JPYruxX Yy4eOHBIX MPEIMETOB U
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hayana maTematuueckoro ananmsa
41 OnepupoBaTh TMOHATHSAMHU: TOCIEAOBAaTENbHOCTh, apudmMeTnyeckas U
' reoMeTpHUECcKas IPOrpeccuun
49 OnepupoBaTh MNOHATUAMHU: OECKOHEUHO YOBIBaroIlas TIeoMeTpudecKas
' porpeccusi, CcyMma OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKON TIPOTPECCHH
4.3 3amaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMU CIOCOOaMU
44 Hcnonb3oBarh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHrs peabHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBath NOHATUSAMHU: MHOXECTBO, OTIEpAlUN HAJl MHOYKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar s ONHUCAHUs
5.2 peabHBIX TPOIIECCOB U SIBIICHHM, TIPH PEIICHUN 3a/1a4 U3 IPYTHX y4eOHBIX
IPEIMETOB
5.3 OnepupoBaTb  NOHATUSMHU:  ONpPEACIIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMbI CpeiHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucna v BBIYUCTICHUS
OnepupoBaTh MOHATUSAMH: HATypalbHOE, LEJI0€ YHCIO; HCHOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJBbIX YHUCEJ, PA3JIOKEHHUE YHCIA Ha IPOCThIE
MHOKUTENH JUIsl peIIeHUs 3a/1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PallMOHAIBLHBIM ITOKa3aTeIeM
13 OmnepupoBaTh MOHATHIMHU: JIoTapu(M YUCIIA, AECATUYHBIE W HATypaIbHbIC
' norapuMsl
2 YpaBHeHHs U HEPABEHCTBA
2.1 [IpuMeHATh CBOWCTBA CTEMEHW I TPeoOpa3oBaHUsS  BBIPAKCHHM,



OIICPUPOBATL MOHATHUAMH: I10KA34aTCJIbHOC YPABHCHUC KW HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHHfI 1 HCPABCHCTB

BreimonHATe  TpeoOpa3oBaHUs BBIPAKEHHH, COJEPXKAIIUX JIOTapH(MBI;

2.2 OTICpUPOBATh TOHATHUSAMU: JOrapu(MUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
penaTb OCHOBHBIE THIIBI JTOIapU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTs perieHns npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh NOHATUAMHU: CHUCTEMA JIMHEHHBIX YPaBHEHHUH M €€ PEILICHUE;
2.4 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELIEHUS MTPAKTHYECKUX
3aza4
95 Haxoauthk pemenus npocTeiumx CUCTEM U COBOKYITHOCTEN pallMOHATbHBIX
' YPaBHEHUI U HEPABEHCTB
MopnenupoBaTh peajbHble CUTyallMd Ha S3bIK€ aireOpbl, COCTaBIATH
2.6 BBIPQXKCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO 3ajauH,
UCCIIEI0BaTh TOCTPOEHHBIE MOAEIH € UCIIOJIb30BaHUEM alIapaTa anreopsl
3 OyHKIHH U TpaduKe
OnepupoBaTh INOHATUAMM: IepUOAHMYECKAas (DYHKIMS, HPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLHMH, TOYKH 3KCTpeMyMa (yHKIHMM, HauOosbliee U
' HauMEHblIee 3HaYeHUA (DYHKIUHM Ha MPOMEXYTKE; MCIOJIb30BaTh UX IS
uccienoBanus GyHKIMH, 3a1aHHON TpapuKoM
OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapudMHUUIECKOU U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300paxkaTb HMX HAa KOOPAWHATHOU
IJIOCKOCTH Y UCIIOJIB30BATH JUI PEIICHUSI yPAaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH TpapuKu JIMHEHHBIX ypaBHEHUIH
' Y UCIIOJIb30BaTh UX JJIA PEIIECHUS CUCTEMBI JINHENHBIX YPABHCHUN
3.4 Hcnonp3oBate rpaduku (YyHKIMHA A7 HCCIEIOBAHUS TIPOLIECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILIHH
4 Havana maTemMaTnueckoro aHaamsa
OnepupoBaTh NOHATUSAMU: HENPEpbIBHAS (PYHKIINS, TPOU3BOIHAS (YHKIIUY;
4.1 WCTIOJIB30BATh T€OMETPUIECKUN W (PU3MUYECKHI CMBICI MPOWU3BOJHON st
pelieHns 3a1a4
4.9 HaxomuTe  mpou3BOAHBIE  DJIEMEHTAPHBIX  (YHKIWH,  BBIYHCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO ()YHKIIMN
Hcnonp3oBaTe  NMPOM3BOAHYIO  JUId  MCCIENOBaHMA  (YHKIMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHATh PE3YJIbTAThl HUCCIENOBAHUS K
HOCTPOEHUIO I'pauKOB
44 Hcnonb30BaTh MPOW3BOAHYIO U1l HAXOXKJIEHUS HAWIY4YILEro peleHus B
' NPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh TOHATHSAMM: MEpBOOOpa3Hass M HWHTErpajg; IOHUMATh
' TeOMETPUYECKUH 1 (PU3UUECKHIA CMBICIT HHTETpaja
46 HaxoauTe nepBooOpa3Hbie 371eMEHTAPHBIX (QYHKIUN, BBIYUCIATh UHTETPal

no ¢popmyine Hetorona — JleiiGHuia



4.7

Pemrate IMPUKIIAAHBIC 3a/la4d, B TOM YHCJIC COOHNAJIbHO-3KOHOMHNYCCKOTO U
(I)I/ISI/I‘ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Koa
1 Ywucita ¥ BEIYUCICHUS
Panmonaneupie  uyncina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, TPOLIEHTHI,
11 OECKOHEYHBIE NMEePUOIUICCKIE ApoOU. ApUPMETHIESCKHE OIepaIiH C PAIIMOHATBHBIMU
’ YUCJIaMH, TIPE0OPa30BaHUs YHNCIOBBIX BhIpaxeHul. [[pumenenne npobeii 1 mpoleHTOB
JUISL PELIEHUS PUKIAIHBIX 337124 U3 Pa3JIMYHBIX OTPACiIed 3HAHUW U PEajbHOW KU3HU
JleiicTBuTenbHBIC YKcia. ParmoHanbHble U UppallMOHANIbHBIC Ykcia. ApudmeTnueckue
1.2 orepary ¢ JCUCTBUTEIbHBIMU 4YHclIaMu. [IpuOnrkE€HHBIC BBIYUCIICHUS, MpPaBHUIIA
OKpYTJICHHMS], TPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI
Crenenb ¢ menbiM nokasareneM. CtanmapTHas ¢hopma 3arucu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnonp3oBanue moaxosmiei (opMbl 3aMUCH JIEHCTBUTENBHBIX YUCEN JJI PEIICHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABIICHUS JAaHHBIX
14 ApudmeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. JleWcTBus ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHT€HC YKMCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKACCTBEHHBIE MPe0oOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxkeHH. OCHOBHBIE TPUTOHOMETPUUECKHE
' bopMyIbI
53 VYpaBHeHue, KOpeHb YypaBHeHus. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemenue nienbix u ApoOHO-pAIIMOHAIBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB
2.6 Petrenue TpuroHoMeTprUUEeCKUX ypaBHEHUM
57 [IpumeneHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7a4d U 3a]1a4 U3
' pa3IMYHBIX 00JaCcTel HAYKU M PEATbHOMN KU3HH
3 OyHKIMY U Tpaduku
31 Oyukus, crnocoObl 3amanus QyHknww. [padux ¢ysxnuu. B3ammao oOpaTHBIE
' GyHKIUH
3.9 OOGmactp ompenclieHHss W MHOXKECTBO 3HaueHMd QyHKuuu. Hymm ¢yHKIuu.
' [TpoMexyTKkH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU
3.3 CrenenHast GyHKIIMS ¢ HaTypaJbHBIM U IICJIBIM TTOKa3zateneM. EE cBolicTBa u rpaduxk.



CaoiicTBa 1 rpaduK KOpHs N-0i CTeTICHU

TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENIEHUE TPUTOHOMETPUUECKUX (YHKUIUN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTiueckoro aHaimsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [OCJIE1I0BATEIbHOCTH
Apudmernueckass © TreoMeTpuYeckas mnporpeccuu. beckoHeuyHO —yObIBaromas
4o ~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckoHEUHO YOBIBAaIOUIeH TIeoMeTpUYecKOu
' nporpeccun. Popmyna CIOXKHBIX HPOLEHTOB. lVcHonb30BaHUWE MNPOrpeccHH JUis
peLIeHHs] peabHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
MHoxecTBO, omnepauuu HaJ MHokecTBaMu. Jluarpammsl Oiiiepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JAjis ONMCaHUS pealbHbIX
MIPOILIECCOB U SIBJICHUM, P PEIICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUsI
1 Yucna v BIYUCIICHUS
11 HarypanbsHsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCE
1.2 CreneHsb ¢ palMoHaIbHBIM MOKa3aTeneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTuyHble U HaTypajIbHbIE JOrapupMbl
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [TpeoOpazoBanue BBIPAKEHHUN, COACPIKALIMX JIOTApU(HMBI
2.2 ITpeoOpa3oBaHue BBIPAKEHUMH, COAECPIKAIIMX CTENIEHH C PAllIOHAIHBIM MIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE ypaBHEHUsS] U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. PellieHrne NpuKkIiIaHbiX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYNTHOCTHU PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
28 [TpumMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 33134
' U 3aJ1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM JKHU3HU
3 OyHKIMY U TpaduKu
Oyukuus. [lepuonuueckue ¢yHkiuu. IIpomMexyTkn MOHOTOHHOCTH —(QYHKIUH.
3.1 MakcuMymbl U MUHUMYMBbI QyHKIuH. HauGosnbliee M HauMeHbIIee 3HAUYCHUE
(GYHKIIUM Ha IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKINHU, UX CBOHCTBA U rpaduKu



3.3

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUsS] YPaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A7 UCCIeI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NpPU pEIICHUH 337ad U3 JPYIHX YYeOHbIX IpEeIMETOB H
peaNbHON KU3HU
4 Haygana maTremaTnyeckoro aHanusa
4.1 HenpepbiBable pyHKIUH. MEeTOA MHTEPBAIOB JJIs pEIICHHSI HEPABEHCTB
4.2 [TpousBonHas GpyHkuuu. ['eomerprueckuii 1 GU3NUECKUN CMBICI IPOU3BOTHON
43 [IpousBogHbie AMeMeHTapHBIX (yHKIUNA. DOpMynbl HAXOXACHHUS IMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHHe TPOM3BOJHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHne HanOOobIIer0 W HAWMMEHBINEro 3HAa4YeHUs (YHKIUU Ha
OTpE3Ke
[IpuMeHeHre TPOM3BOJHON JUI HAXOXACHHUS HAWIYYILEro PEIICHUs B IPUKIATHBIX
4.5 3ajjavax, Uil ONpeAeNeHHs CKOPOCTH Tpoliecca, 3aJaHHOro QopMmynoil umu
rpapuKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
4.7 WuTterpan, ero reoMeTpudeckiii 1 GU3NIECKUN CMBICI. BhIUUCIEHHEe MHTETpajia 1Mo

¢dopmyne Herotona — Jlelibauna



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM 0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE M TPOTHBOMOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTU4ecKOW WHIYKLUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTCIICHb C IECJIBIM MOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMoOHaIFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM IMOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JENUTeh W HaWMeHbIee oO0Iiee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTENEeHSMU M Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

IIOCJICA0BATCIBHOCTD, apI/I(l)MCTI/ILIeCKaH nmporpeccus, TreoMETpruIcCKad



nporpeccusi, OECKOHEYHO YyOBIBarOIIas TIEOMETPUYECKas IIPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOJUTHh apUPMETHUYECKHE JEHCTBHSI C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEepUpPOBaTh
HNOHATHSMM:  Martpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTeNbHble, CTENEHHbIe, JIorapu(pMHUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMM Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCHMOTOTHI rpaduka
(¢yHKIMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIHMHA, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTH4ecKOoro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

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




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas M
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ad U3 JAPYrux ydeOHbIX IMPEIMETOB M 3aJad U3 peajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCIOJNB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Halbopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pPeajibHBIX IPOIIECCOB W SIBJICHUH; MPEICTABIATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6BITI/Ie, BCPOATHOCTD CJ'Iy‘I@.fIHOl"O CO6BITI/I$I; YMCHHUE BbIYUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BEJIMYMHA, pAacIpelelieHue BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKUIMU paACHIpENeiCHUus ¢  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YYECHHBIX pAcHpeAeieHUN A pelIeHus 3a/1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIepUPOBATH MOHATUSAMH: COYETAHUE, MEPECTaHOBKA, YHUCIO COYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTHU pEAIbHBIX COOBITHI; COCTaBNIATh BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh  TMOHSATUSAMM: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeXAy TpsSMOM U TUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTh MaTEMaTHUYECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapauienenuiies, NpuU3Ma, NHpaMuaa, (UTypa U TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMsS KOHYyca M LWIMHIpA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromascsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTPAaHHHMKA, M300pa)kaTb MHOTOTPAaHHUKH, (QUTYpHl M MOBEPXHOCTH
BpAILCHUS, UX CEUCHHS], B TOM YHUCIIE C TOMOIIbIO 3JEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIbHO
(hopMyIHpOBaTH ONpEeNCHHUS U3ydaeMbIX (UTYpP, BBIBUTATh TUIIOTE3HI O
CBOMCTBaX M NpPHU3HAKaX TE€OMETPUUECKUX (HUTyp, OOOCHOBBIBATH WU
OmpoBepraTb MWX; yMEHHE MPOBOIUTH Kilaccuukanuioo ¢Guryp 1o
pasNTUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUECKUE OTHOILEHHS MIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nmHa, yrom, miomagb, O00BEM, IJIOMANb TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HAaXOIUTh OTHOIICHNE 00BEMOB MOIOOHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpAaTh MOAXOMAIINNA METOJT IJIsl pEHICHUS 3a7a4H; TOHUMaHNe
3HAYUMOCTH MATEMAaTHKUd B HM3YyUYEHHUU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh MPOSIBJIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOU cTerneHu. J[eHCTBHUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypanbHBIC JTOTAPUGMBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamu. [IpuOnmkéHHble BEIUUCIEHMS, PaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanue BhIpaKeHUN
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl TMHEHHBIX ypaBHEHUH. OnpeaeTuTeh MaTPHILIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 CrenenHass (QyHKOWs C HaTypaJbHBIM M LEJNBIM TOKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmidi. CBolcTBa  (DYHKIHIA,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccur. @opmyna CI0XXKHBIX MPOLIEHTOB
4 Hayaia maTemMaTH4yecKoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX ()YHKIHHA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KkcTpeMyMbl. HaxoskaeHue HanOoJIbIIEero 1 HaMMEHbLIErO 3Ha4eHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
5 MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMBIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaILICHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

Amumos 1. A., Konsrun FO.M., TkaueBa M.B. u apyrue, MatemaTuka:
anreOpa ¥ HayaJla MaTeMaTHYeCKOr0 aHalin3a, reoMeTpus. AnreOpa 1 Hadasa

MaremaTudeckoro ananu3sa, 10-11 kmace, M.: [IpocBemenue, 2024, 2026

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA
Anrebpa u Hayana MaTeMaTU4ECKOro aHanu3a. MeToin4ecKkue peKoMeHIaluH.

10-11 xmaccer - @enopona H.E., TkaueBa M.B. M.IIpocsenienue 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://academy-content.apkpro.ru/



		2026-06-06T20:55:19+0300
	Елена Михайловна Бельтюкова
	я подтверждаю этот документ своей удостоверяющей подписью




