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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-MeToIMUecKass JHHUS «DYHKIUM U TpapuKku» 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 (PDYHKIIUN NJIsl 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 msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

CopepxarenbHass nuHusA «Hauyana mareMaTnyeckoro aHajivsa» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaK MAaTeMaTUYECKHX, TaK W NPUKIATHBIX 3a/ad,
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 IpolueccoB. JlaHHas colepkareibHasl JHMHHUS 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-IOTMYECKOTO 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, U 00 UX aBTOpax.

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 TpeuiaraloT Hambojiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONUINI BCE pa3/eibl
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
MaTEMaTHUYECKON JIOTMKM CIIOCOOCTBYET PpAa3BUTHUIO 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 NPU3BaHBI
ciocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHSI MOJENe peabHBIX
CUTyallull, HCCIENOBaHUS O3TUX MOJENEH C IOMOUIbI ammapara anreOpsl |
MaTEMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJIJaHU BILUIETEHBI B KAK/BIM U3 Pa3esIoB IPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHAI
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 kmacce — 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 mepuoanyeckue Apoou. [Ipumenenue npoOel 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 YKCla U ero cBoicTBa. [IpubmmkE€HHbIE BHIYMCICHUS, TIPAaBUIIa
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 CTENEHU 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 YHCIIOBOIO 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 PEIICHUS 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 BBIPAKEHUN, COIEPKAIIMNX CTEIIEHN 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
ypaBHeHUil. 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 MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyaldd 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 ITIOCIICAOBATEIbHOCTEH. MeTon
MaTeMaTUYECKON WH]TYKIIUH. MoOHOTOHHBIE u OrpaHUYECHHbIC
MOCJEeA0BaTENbHOCTU. VICTOpHST BO3ZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reomeTpuyeckas nporpeccusi. CymMma 0€CKOHEUHO YyOBIBAIOIIECH 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
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTelbHOU K rpa@uKy QyHKIIHH.

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

MHoxkecTBa M JIOTHUKA

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

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

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne NpU3HAKOB JIETMMOCTH LEIbIX
quces, HauOonpmui obumi nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anropurma EBkinaa it pemenus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpandeckas W TPUTOHOMETpHYECKas (OpMBI
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 (PU3NUECKUuX 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 UPPAITMOHATBLHBIX 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 oOJacTeld 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 mMeTOnmbl pelIeHHUs 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 aHajamsa

[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
NPUKIIAIHBIX 33/ladax, UIsl ONPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipouecca,
3aIaHHOTO (DOPMYJIION W TPaPUKOM.

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

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruncnenue
oTpeNeNI€HHOro uHTerpaia mo ¢popmysie Heiorona-JleiOuura.

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

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX IMPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
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 MO3ULIMU 00YUAIOIIETOCAd 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 COOTBETCTBUH C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKONW HACHTUYHOCTH, YBOKCHHUSI K
MPOILJIOMY M HACTOSIIIEMY POCCUHCKOW MAaTEMAaTHWKH, EHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYECKON 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 TMOBEACHHUS, 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]1ay, PEIICHUHN, PACCyX ICHUN, BOCIPUUMYUBOCTD
K MAaT€MaTUYECKAM aCIIeKTaM Pa3JInNYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a KU3HU, OTBETCTBEHHOE OTHOIICHUE 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 TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpPEC 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  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
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 OLEHKA 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 HayKu Kak cdepbl YeJIOBEYECKOW JAesTeNIbHOCTH, ATamoB €€
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.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

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

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

BBISIBIISITh MAaTEMATUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOPEUHS
B (akrTax, JaHHBIX, HAOIIOJACHUIX W YTBEPXKICHUSX, MpeIjiaratb KpUTEPUH s
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

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

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEIICHWs, BbIOMpaTh HaumOoJee MOAXOMANIMA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpoOIiieMy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

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

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

MPOTHO3UPOBATh BO3MOXKHOE pAa3BHUTHE IMpOIecca, a TaKKe BBIIBUTAThH
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(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

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

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeJasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJTYYEHHBIN pe3ybTarT;

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>KUBaTh Pa3IMYMe M CXOJCTBO TMO3UIUNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yYETOM HOBOM MHGMOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
crioco0amMu CaMOMPOBEPKHA, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa pEIIeHUs
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, OOBSICHATH IPUIHHBI
JOCTHKEHUS WJIM HEJOCTHKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl TNpU pelmIeHHH Y4YeOHBIX 3ajay, NPUHUMATh I€Jb COBMECTHOM
JEATeIIbHOCTH, IUIAHUPOBATh OPTaHU3AIlI0 COBMECTHOM pabOThI, pacrpenessTh
BUJIbI paboOT, JOrOBapuUBaThCS, OOCYXKIaTh TIPOIIECC M pe3yJbTar padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» H HHBIE), BBINOJHATH CBOIO YacTh pabOTBl 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 xonny oOyuenuss B 10 kjacce oOyd4aromuics MOJYYHT CIIEIYIOLIUE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
palMOHABHBIX U IEUCTBUTENIbHBIX YMCEN, MOYJIb IEHCTBUTEIBLHOTO YHCIIA;

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

MPUMEHSTH NPUOTHKEHHBIC BBRIUMCICHUS, PABUIIA OKPYTIICHUS, IPUKUAKY 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;

CcBOOOJIHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNH KOPEHb HATypajbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

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

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCJIOBOI'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, PABHOCUIIBHBIE 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 MHOTO4WI€Ha, HPUMEHATH
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 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MAaTpPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYUEHHBIN pE3yIbTaT;

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

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

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



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUIA;

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

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJOBHMIO 3aadyd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara ajireOpsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aMMHO O0OpaTHble (QYHKUMH, KOMHIO3UIMUs (QyHKUMHA, Tpaduk QyHKOIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TTpeoOpa3oBanus rpadukoB PyHKITUH;

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

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

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HelbIM ToKazareneM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIHH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeleM;

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

CBOOOIHO OMEpUPOBATh MOHATHSAMH: TOKa3aTenbHas W 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 HWCCIEAOBAaHUSA TPOIECCOB U
3aBHCUMOCTEH TpU pelICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIAMU: apumeTHdecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHs, THHEHHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCIIEIOBATENBHOCTbD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIpPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka QpyHKIMHA, aCUMIOTOTHI rpaduka QyHKINH;

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 GyHKIUU;

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  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpaluud  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, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3ATENbCTBO, PABHOCHIIbHbIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOJYYUT CIIETYIOUTUE
NpeIMETHbIE PE3yJbTAaThl IO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3ay !

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 EBkinna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka MO MOJIYJIIO, 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 ONEpalud ¢ HUIMU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



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

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

pemarb pallOHAJIbHbIE, HUppaloOHaIbHEIE, [I0Ka3aTeNbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

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

MOJICIMPOBAaTh peajbHblE CUTyalldd Ha s3bIKE anreOpbl, COCTaBIATh
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 JJI1 MOJCIUPOBAHUS W MCCIEAOBAHUS pPeabHbBIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHHS HAWIy4YlIEro pEIICHUs B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICJICHUs] CKOPOCTM W YCKOPEHHs TIpolecca, 3aJlaHHOro (opmyion wuiu
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTErpajl, HAXOJWTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIUHA W BBIYUCIATH
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 YHUCJE COIHAIBHO-IKOHOMUYECKOTO U
du3znyecKoro xapakrepa, CpeCTBaMU MaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanpHble ypaBHEHHS U 24 1

HepaBeHCTBA. CHCTEMBI IMHEMHBIX

ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BeIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH M MPOTPECCUH 10

Henpepeieabie pynkuuu. [Iponssoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMeTpHUUECKUX ()YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeNbHBIE U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie grcia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3ana4yy ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipaxrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:
1 MHoecTBO, Oniepaluy HaJl MHOKECTBAMU 1
U UX CBOIICTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHre TeopEeTUKO-MHOKECTBEHHOTO 1
arnmapara s pelieHus 3a1a4
Panronanbsubie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIEC IPOOU, TIPOIICHTHI, 1
OecKOHEYHbIE IepuoANYECcKre Apodu
Paronaneubie uncna. OOBIKHOBEHHBIE U
5 JECSITUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE TIEPUOMUECKUE TPpooH
6 [Tpumenenue npobeit u MPOLEHTOB s 1
pelIeHus NPUKIIaJHBIX 3a7a4
7 [Tpumenenue apoOeii U MPOLEHTOB IS 1
pelIeHs IPUKIAIHbIX 3a7a4
8 JleiicTBuTeNbHBIC YKcia. PaimonanbHbIe U 1
MppaloHaIbHbIC YKCIIa
9 Apudmernueckue onepanum ¢ 1
JENCTBUTENBbHBIMU YUCIIAMU
10 Mopaynb 1eCTBUTENBHOTO YUCIIA U €T0 1

CBOHCTBA



11

12

13

14

15

16

17
18

[TpubnmkE€HHBIE BHIYUCICHUS, TPaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILIEHUS LEBIX U
JIpOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOJIbI PEIIEHHUS LETbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIpOOHO-palMOHANIbHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOrouieHsl OT OJHOU NEPEMEHHOM.
Jlenenne MHOTouI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabIMu KO3 GUIIMEeHTaMH.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHU

Pemenne cuctem JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JTUHEUHBIX YPABHEHUH.
Onpenenuresib MaTPUIBI 2X2, €T
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

20

21

Onpenenuresib MaTPUILBI 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOICTBA;
BBIUHCJICHHE €T0 3HAYEHUS

[Ipumenenue onpenenuTes s PEIICHHs
CHUCTEMBI JINHEHHBIX YPaBHEHU



22

23

24

Pemenne nmpukinagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Kontposnbhas pabora: "PanmronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

25

@OyHK1MsA, cI0co0bI 3aJaHUS (QYHKIUH.
B3anmuo oOpartusie ¢pynkunu. Kommnosumms
byHKIUI

26

27

28

29

30

I'padux hysakmmm. DnemeHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINI

O06nacTh onpeAesieHus] © MHOYKECTBO
3HaueHni pynkuu. Hynu Gyskmmm.
[TpoMexyTkH 3HaK MOCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKIINU.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()yHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.
HawuOonpIiee 1 HauMeHblIlee 3HaAYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jluneiinas, kBaapaTuyHas U ApoOHO-
TUHeWHas QyHKIUN

31

32

DJeMeHTapHOe UcCieI0BaHue U
MOCTPOCHUE TPAPUKOB ITHX (PYHKLIUH
DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTpOeHUE TpaduKOB ITUX QYHKIUN

33

Crenens ¢ OCJIBIM ITIOKA3aTCIICM. bunom



Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeleM. buaom

34 HeroTona
CrenenHast QyHKIUS C HATypATbHBIM U

35 LeJIbIM IOKa3aTeneM. E€ cBoiicTBa 1
rpapux

36 Kontponbhas paborta: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadgux"

37 ApudmeTraeckuii KOpeHb HATYpPaTbHOU
CTEIEHHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HATYPAIBHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHrs YHCIOBBIX BBIPAKCHHUIA,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKCHHIHA,
CoJIeprKalIiX CTENeHH U KOPHU

41 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIEpIKAINX CTETICHH U KOPHU
WppanmonansHeie ypaBHeHU. OCHOBHbBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanmonansueie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHHUS UPPAITUOHATBHBIX
ypaBHEHUH
WppatmonansHeie ypaBHeHU. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPATMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT



UppaAlMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B PEIEHUN

46 MppalMOHAIbHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
MpPpalMOHAIbHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE IEPEXObI B PEIICHUU
UppaLMOHATIBHBIX YPAaBHEHUN
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHU

49 Kak (PYHKIIMM OOPaTHOM CTEICHHU C
HaTypaJbHbIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 Kak (PyHKIIMH OOPaTHOM CTETECHHU C
HaTypaJIbHbIM I1OKa3aTeleM
Konrponsnas pabdora: "CpoiicTBa u rpadux

o1 KOpH: N-0H crenenu. MppannoHanbHble
ypaBHeHus"

59 CreneHb ¢ palMOHAJIbHBIM [IOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsp ¢ palMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

55 [TokazarenbHast pyHKIMA, €€ CBOWCTBA U
rpapux

56 Hcnonb3oBanue rpaduka GyHKINUN AT
pelIeHUs] ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKINUN A7

peuIeHusl ypaBHEHU I



IloxazaTennHBIE YpaBHCHUA. OCHOBHEBIE

58 METO/TbI PEIICHHUS TTOKA3aTEIbHBIX 1
ypaBHEHUH
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE
59 METO/Ibl PEIICHHS TOKA3aTEIbHbIX 1
YpaBHEHUH
oKasarenbHble ypaBHEeHUSI. OCHOBHBIC
IT y O
60 METO/Ibl PEIICHHSI TTOKa3aTeIbHBIX 1
ypaBHEHUH
61 Konrponbnas padora: "[lokazaTenbHas 1
¢bynkuwms. [TokazarenpHble ypaBHEHUS"
orapudm uucna. CoiicTBa jorapupma
62 JI C 1
63 Jlorapugm umncna. CBoicTBa Jorapudpma 1
orapudm uucna. CoiicTBa jorapupma
64 JI C 1
65 JlecaTHYHBIC U HATYpaAJIbHBIC JTOTAPUPMBI 1
€CATHYHBIC U HATypaJIbHbIE JIOTaPUPMBI
66 1
67 [TpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX 1
JorapuQmbl
68 [TpeoOpa3oBaHue BRIPAXKESHHIA, COIEPIKAIITIX 1
norapudmbl
69 [TpeoOpa3oBaHue BBIPAKEHHIA, COIEPIKALITIX 1
JorapuQmbl
70 Jlorapupmuueckas ¢pyHKIMs, €€ CBOWCTBA U 1
rpaduk
71 Jlorapupmuueckas ¢pyHKIus, €€ CBOWCTBA U 1
rpadux
79 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peluIeHus ypaBHEHU I



Hcnons3oBanue rpaduka QyHKIUU AJs

3 peLIeHUs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTapUPMUIECKUX
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl pelIeHus JorapuPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

76 METOBI pEIIeHUs ToTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
JOrapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
JorapupMHUUECKUX ypaBHEHUN

79 Konrponsnas pabora: "Jlorapudmuueckas
¢ysknus. Jlorapupmuueckue ypaBHeHus"

80 CuHycC, KOCHHYC, TAHI'€HC U KOTAHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHI€HC
YHCIOBOIO apryMeHTa

82 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 olpeielIeHue TPUrOHOMETPUUYECKUX

(YHKLNI YUCIOBOTO apryMeHTa



TpuronomeTrpuyeckas OKpyXHOCTb,

85 oTpeieNIieHue TPUTOHOMETPUIECKIX 1
(GyHKIUI YUCITIOBOTO apTryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Tpeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

01 [IpeobOpa3zoBaHKe TPUTOHOMETPUUECKUX 1
BBIPAYKECHHI

92 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPKEHUI

93 [IpeoOpa3oBaHrEe TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

94 Pemienne TpUroHOMETpUYECKUX YPaBHEHUI 1

95 Pelienue TpuroHoMeTpUUECKUX YpaBHEHUM 1

96 Pemenue TpuroHoMeTprUYeCKUX yYpaBHEHUM 1

97 Pelienne TpUroHOMeTpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHOMETpHYECKUX YpaBHEHUM 1

99 Pemenne TpUrOoHOMETPHUYECKUX YPaBHEHUI 1

100 Pemenue TpuroHoMeTpHYECKUX YpaBHEHUM 1
Kontponbhas pabota:

101 "TpuroHomMeTprUIeCKUE BBIPAKCHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 [TocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHuUs 1

nocienoBareiibHocTel. Meton




MaTeMaTH4eCKOM HHAYKIOUH

MOHOTOHHBIE B OI'paHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. VicTopHs aHamm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaromasi reoMeTpUIecKast
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBAIOIICH
TEOMETPUUYECKOH MPOTPECCUH

108 JIMHEeHBIN ¥ YKCIOHEHIIUAIBHBIA POCT.
Yucno e. DopmMyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHIUAIBHBIA POCT.
Yucno e. DopMyna CI0KHBIX MPOLEHTOB

110 Hcnonbp30BaHNE IPOTPECCUM ISl PEIICHUS
peanbHbIX 33a]]au MPUKJIAJHOTO XapaKTepa

111 Kontponbhas paboTa:
"IlociienoBarenbHOCTH U Iporpeccuu”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpauKOB
byHKIUI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo HHTEPBAIOB ISl PEIICHUS

HEPaBEHCTB



MeTOI[ HHTCPBAJIOB IS PCHICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB TSI PEILICHHSI
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

120 [TpuMeHeHne CBOWCTB HEMTPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

121 ITepBas u BTOpas mpou3BOAHBIC (DYHKITMH

122 OnpeﬂeHeane, TE€OMETPUUECKUIN CMBICIT
MIPOM3BOTHOU

123 Onpenenenue, GU3NUECKUI CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTelbHOU K TpauKy
byHKITUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUH

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

128 [Tpou3BoiHast CyMMBbI, IPOU3BEICHNU,
YaCTHOT'O M KOMIO3HIIMU (PYHKLIUH

129 [Tpou3BoHAs CyMMBI, TPOU3BEICHNUS,
YACTHOTO U KOMITO3UIIMM (DYyHKIIMH

130 [Tpou3BoHAs CyMMBI, IPONU3BEICHHUS,
YACTHOTO U KOMITO3ULIMH (DYyHKIIMH

131 KonTtponbhas padora: "[IponsBogHas"

132 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS



3HaHui: "YpaBHeHUs"

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS

133 . 1
3HaHuil: "OyHKIIN"
134 HToroBast KOHTpOJIbHAsA paboTa
135 Hrorosasi koHTposIbHAs paboTa
136 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

[IpuMeHeHne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb M KCTPEMYMBI

IIprMmeneHre npou3BOIHOMN K
UCCIIeIOBaHMIO (DYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHneHnre npou3BOIHOMN K
UCCIIeI0OBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHOM K
HCCIIeI0BaHMIO () YHKIIMHN HA 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IprmeHeHnre npou3BOIHOMN K

MCCJIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npou3BOIHOMN K

WCCJICIOBAHMIO (PYHKITHH Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxxnenne HanOobIIero 1

HAaMMEHBILIETO 3HAYEHUSI HEPEPbIBHOM 1
(GyHKIIMM Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIETO U 1




10

11

HaVMEHBIIETO 3HAYCHUS HENPEPHIBHOM
(GyHKIUHU Ha OTpE3Ke

Haxoxnenne HanOOIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKLUU Ha OTpE3Ke

Haxoxxaenre HanOoIIbIIIero u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMHA Ha OTPE3KE

HaxoxxaeHnrne HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

12

13

14

15

16

Haxoxneaue HauboIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpE3Ke

IIprMeneHre pou3BOIHOMN ISt
HaxO0JACHUS HAWTYUYIIEro PEIICHUS B
MPUKJIAIHBIX 33a/1a49axX

[IprmeHeHnre nponu3BOIHOMN AJIst
HaXO0XICHUA HaI/IJ'IyIIIlIGFO pCIHeHI/IH B
MPUKJIAIHBIX 33a/1a4ax

[IprMeHeHne npon3BOHOM IS
OTpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopmMyson nin
rpagukom

[IpumeneHnne npoU3BOIHON IS
OTpEeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopMysIoN Win
rpagukomM



17

Kommozumus ¢yHKImiz

18 Kommozumwst yHKImiz

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIIOCKOCTH

91 I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

99 Konrponbnas pabora: "VccnenoBanue
(GyHKUINH ¢ TOMOIIBIO TPOU3BOTHON"

93 [IepBo0OOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3Hbie F1eMEHTAPHBIX (YHKIIAMN.
[IpaBuna HaXx0XKIECHHS TEPBOOOPA3HBIX

o5 ITepBooOpasHble y1eMEHTApHBIX (QYHKIIHH.
[IpaBuna Hax0XJIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpudecKknii CMBICI
UHTErpana

97 Brruucnenue onpenenéHHoro MHTerpaa
no ¢popmyine Hetorona-Jleitbuuma

98 Brruncnenue onpenenéHHOro MHTErpana
no popmyne Herotona-JleiiOHua

29 [IpuMmeHeHre uHTerpasia A HaX0XKICHUs
TJIOMIAEH TUTOCKUX (PUTyp

30 [IpumeHeHue nHTerpana Juist HaXOXKACHUS
00BEMOB r€OMETPUYECKHX TET

31 [Tpumeps! pemennii quddepeHnnanbHbIX

yYpaBHEHUU



[Tpumeps! pemienuit AudepeHnnanbHbIX

32 .
ypaBHEHHUI
MaremaTtnueckoe MOJAEIUPOBAHNE

33 pPEATBHBIX MTPOIIECCOB C MTOMOIIBIO
nuddepeHInanbHbIX ypaBHEHUH

34 KonTponbHas pabota: "[lepBooOpasnast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
CBOICTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa U TpaduKu

37 TpuroHomeTrpuieckne GyHKINHU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa 1 rpaduKu
OT60p KOpHEI TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

42 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT6Op KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOLIBIO



TPUTOHOMETPHUUYECKOI OKPY>KHOCTH

Pemienne TpuroHoMeTprU4ECKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMeTpHYECKUX
HEPaBEHCTB
Konrtponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKINH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
NIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JorapupMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

J'IOl"apI/I(bMI/I"ICCKI/IX HCPAaBCHCTB



OCHOBHBIE MCTO/JbI pCHICHUA

> UppalMOHATIHHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PETLICHHSI
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIBHBIX HEPABEHCTB
61 I'paduueckue MeTO bl peLIeHUs
UppaLMOHATIBHBIX YPAaBHEHUN
62 I'paduueckue MeToBI peLICHUs
UpPPaIMOHATHHBIX YPAaBHECHHN
63 ['paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue MeTo bl peLIeHUs
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIBI peLIeHUs
Jgorapu(pMUUECKUX YpaBHEHHM
66 I'paduueckue MeTo bl peLIeHUs
J0rapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHUs
norapu(pMUIECKIX HEPABEHCTB
I'padmueckue MeToABI pemieHUS
68 MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLIeHus
69 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH



70

71

72

73

74

75

76

77

78

['padmyeckue MeTOABI peIICHUS
MIOKA3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

['padmyeckue MeTOABI peLICHUS
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppannoHnanbHele,
HOKa3aTeJIbHbIC U JIoTapu(MuiecKue
HepaBeHcTBa"

KowmrnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YKclia

KowmrnekcHbie uncna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI 3aITUCU
KOMIUIEKCHOI'O YHclia

ApudmeTnueckre oneparuu ¢
KOMILJIEKCHBIMU YUCIaMHU
ApudmeTrueckue orneparuu ¢
KOMILJIEKCHBIMH YUCIIAMU

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

N300paxeHre KOMITJIEKCHBIX YHCel Ha
KOOPJIMHATHOM MJIOCKOCTH

79

80

®opmyia Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOT'O YKciia
®opmyiia Myaspa. KopHu N-oii crenenu
U3 KOMIUIEKCHOIO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII 141



82

83

peUICHUA (1)I/ISI/I‘ICCKI/IX U TCOMCTPHUICCKUX

3aga4d

Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u niensie yucna

84

85

86

87

88

89

90

91

92

HatypanbHble u 1ienpie yrciia
[IpuMeHeHne Npu3HaKOB ACIUMOCTH
IIEITBIX YHCEIT

[IpuMeHeHne Npu3HaKOB AEIUMOCTH
LEJBIX YHUCEeI

[IpumeHeHre MPU3HAKOB ACITUMOCTH
nensix yncen: HOJ[ u HOK

[IpuMeHeHne NpuU3HAKOB ACIUMOCTH
nensix yrcen: HOJl u HOK
[IpuMeHeHne Npu3HAKOB AEIUMOCTH
LEJIbIX YMCEJ: OCTATKU 110 MOJYJIIO
[TprMeHeHre TpU3HAKOB IETUMOCTH
LEJIbIX YHCEI: OCTATKU 110 MOJYJIIO
[IpuMeHeHne Npu3HaKOB AEIUMOCTH
HEeJBIX YHCeIl: anropuT™ EBkinaa s
pelIeHus 3aa4 B LEJIbIX YUCIax

KonTtponbHas padora: "Teopust nenbix
yucen"

93

94

Cucrema ¥ COBOKYITHOCTb ypaBHEHUM.
PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPABHEHUU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-



CJIICACTBHA

95 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUH

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
yYpaBHEHUU

OCHOBHBIEC METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aJa4 U 3a7a4 U3

101 pa3IMyYHbIX 00JacTel HAyKu U pealbHOMN
YKU3HU, UHTEPIPETALUS TIOTyYEHHBIX
pe3yabTaToB

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 1 3a]1a4 U3

102 pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
AKHU3HU, UHTEPIPETALHNS OTYIEHHBIX
pe3yabTaToB



HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHIO
MAaTEMAaTHYCCKUX 3a1a4 U 3a1a4 U3

103 pas3IMYHbIX 00JIaCTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yabTaToB
KoHTtponbHas padora: "Cuctemsl

104 palMOHATIBHBIX, UPPALMOHATIBHBIX
MIOKA3aTEeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUN"

105 PanmonansHbIC YpaBHEHHS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PannonaneHble cucTeMsbl ¢ napaMeTpamu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanuoHaibHbIEe CUCTEMBI C
napameTpamu

110 [loka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIC CUCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEpPaBEHCTBA C MMapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTrpudeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKre HEPaBeHCTBA C

napaMeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuroHomeTpudecknue CUCTEMBI C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICJIEN peaIbHbIX
CUTYaLlMi C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICJIEN peaIbHbIX
CUTyalMi C IOMOUIbIO CUCTEM YPABHEHUN
C TmapaMeTpamMu

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENIeN peaTbHbIX
CUTYallHi C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

KonTponbnas padota: "3anauu ¢
napamerpamu”

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"
[ToBTOpenme, 0600MIECHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUSI.
Cucrembl ypaBHEHUI"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuil: "HepaBencraa"
[ToBTOpEHME, 0000IICHHE,
cucremarusanus 3Hanui: "Hepasencraa"

[ToBTOpEeHME, 0600IICHNE,



cuctemaTtusanus 3Hanuil: "HepaBencTna"

[ToBTOpenme, 0600MIEHNE,

127 cucteMartuzanus 3Hanuit: "[IponsBoanas u 1
€€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cuctemarusauus 3Hanui: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cuctemarusauus 3Hanuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHNE,

130 cuctemarusauus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHmE, 0600IIECHNE, 1
cucTteMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMartu3aius 3Hanuii: "OyHxkuun"

133 [ToBTOpenue, 060061IeHNE, 1
cucTeMaru3anus 3HaHuil: "OyHkuun"

134 HroroBasi KoHTpoJIbHAs paboTa

135 Hrorosas kKoHTpOIbHAS paboTa 1

136 [ToBTOpeHme, 0600MIEHNE, 1
cHCTeMaTu3alys 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME






YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

Maremaruka: anredpa v Hadajia MaTeMaTHYECKOTO aHalIn3a, TeoMeTpus. Airedpa 1 Havaia
MaremaTuuyeckoro ananusa, 10-11 knaccel/ Anmumos 1L A., Konsrua FO.M., TkaueBa M.B. u

npyrue, AkunonepHoe o6mectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MareMaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaIKM3a, TeoMeTpust. Anredpa v Hadaja
MaremaTudeckoro anamnusa, 10-11 kmaccel/ Anmumos L. A., Konsrua FO.M., TkaueBa M.B. u

Apyrue, AKLII/IOHepHOC O6H.I€CTBO «3naTenscTBO «HpOCBeIJ_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/
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