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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnnlii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IPOrpaMMe CpeaHEero oodiiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX €CTECTBEHHO-HAYy4HBIX KypCOB, a C JPYroll CTOPOHBI, (hopMuUpyer
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
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykKH, KoTopas (opMyIaupyeT cBoU
JOCTHUKEHHSI B MaTeMaTu4yeckoi hopme.

Y4eOHbIl Kypc anreOpbl U Hayal MAaTEMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY /U YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OHOJIOTHUH,
NOHUMAaHUsl OCHOBHBIX TEHJICHLIUNA pa3BUTHSA SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIIOIb30BAaTh UX Ul JAIbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU aireOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHS ¢ TIOMOIIBIO MHIYKUWW U PacCykAarh NEAYKTUBHO, WCIIOJIb30BaTh
0000IIeHe M KOHKpEeTU3aluio, a0CTparupoBaHWE U aHAJIOTHI, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xoxe u3yueHuss yuyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanM3a» OOy4YaroUIMecsl MOJY4YaloT HOBBIA OIBIT PEIIeHHs MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEIILHOTO TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH pEabHbIX CHUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pEUIeHWuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMHu.

VY4eOHbIll Kypc 00JafaeT 3HAYMTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOpPBIN peanmu3yeTcs Kak depe3 YYeOHbIH MaTepuasl, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuduxky ydeOHOi
NEeSATENbHOCTH, TpeOyromel MNPOJOJDKUTEIBHOM KOHIIEHTPAllMM  BHUMAHMS,
CaMOCTOSATEIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHsl anredpe M HavajlaM MaTeMaTH4eCcKOro
aHaJn3a JEKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYESHHUS.

B crpykType yuebGHOro Kkypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEIYIOLUE COAepKATEIbHO-METOAUYeCKue JuHumn: «Yucna
U BbIUKCIEHU», « DyHKUNUU U TpaduKu», «YpaBHEHUSI U HepaBeHCTBay, «Havana
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 TEMaMU U paszjaenamu. JlaHHbIN
yueOHbI KypcC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIIbKY OOBEeIuHseT B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIJE€BAIOT BCcE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIeI0BaTeNIbHO popMHUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYl0 MOJENIb peanbHON
CUTYyallud, IPUMEHSTh 3HaHUS, MOJIy4eHHbIE TIPU U3yYeHHH y4eOHOTO Kypca, JUis
pelIeHus] CaMOCTOSITETFHO CHOPMYITMPOBAHHON MAaTeMaTHYECKOW 3a7auu, a 3aTeM
UHTEPIIPETUPOBATh CBOU OTBET.

ConepxarenbHo-MeTOIMYeCKas: JTUHUS «YMcaa W BBIYMCIEHUS» 3aBEpIIaeT
¢dopmMHpoBaHNE HABBIKOB UCIIOJIBb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero o0iiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palOHaJIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B C€0sl MCIOJb30BAaHUE PA3TUYHBIX
dopMm 3ammcu 4YMcIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJIEHHSI, OLIEHUBATh YUCIIOBbIE BbIpaKEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIUMCs MHOXKECTBAa HATypalbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
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 pPACIIMPEHHMIO Kpyra HCIHOJB3YEMBIX 4YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHsS JJISl PEIICHHs Pa3UYHbIX 3a]ad
dbopMupyeTcsi TpeCTaBIeHNe O €IUHCTBE MATeMaTHKH KaKk HayKd W e€ POJiH B
MOCTPOCHUU MOJIEJCH pEeaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 000O0IIeHHE U
KOHKPETH3AIIHSI.

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 oOydJaromuecss OBJAJEBAIOT PA3IMYHBIMH  METOJaMH  PEIICHHS
palMOHANbHBIX, HPPAIMOHANIbHBIX, TOKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepkaiux mnapaMerpbl. llomydyeHHbIE yMEHHS LIMPOKO HCIIOJIB3YIOTCS TpU
UCCIIeIOBaHUH (YHKIIMH C TIOMOIIBIO MPOU3BOJHOM, NIPHU PEIICHUH MPHUKIATHBIX



3a/1ay ¥ 3a/1a4 Ha HaXOXJACHUE HAauOOIbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHast comepkaTeNbHas TMHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUM
BBITIOJIHATH ~ pacy€Tel 1O  QopMynaMm, MpeoOpa3oBaHHsl  PallMOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BBIPAKEHU,
COJIepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHuUro airedpandyecKkoro
MaTepuajia  IPOUCXOJMUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JCTYKTHBHBIX
paccykJeHui, paboThl ¢  CHMBOJBHBIMH  (opmMaMu,  MpeaCTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npeanaraetr d(QQeKTUBHbIE HHCTPYMEHTBHI [UIsl PpEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKW» TECHO
neperuieTaeTca ¢ JAPYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1Aa€T MOCIEN0BATENPHOCTD U3YUEHN MaTepurana. M3yueHue cTeneHHoun,
MIO0Ka3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIUU IJIs perieHus 3a7ad U3 APYTUX YUeOHBIX
IPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
Tak U C PEIICHHWEeM YpaBHEHUI U HepaBeHCTB. [lpu 3TOM Oosbllloe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpPMYJIaMU 3aBUCUMOCTH MEKIY
pa3IMYHBIMUA BEJIMYMHAMU, HCCJIEAO0BaTh MOJyYyeHHble (YHKIUU, CTPOUTHh HX
rpaduku. Matepuan 3Tol cofep)KaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paziuuHoi dopme: aHATUTHYECKOM, rpaduyeckoi u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

ConepxartenbHas nuHusi «Hadanma mareMaTM4ecKoro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaK MAaTeMaTUYECKHX, TaK U MPHUKIAAHBIX 3aJ]1ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK Yy HHUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKyd  CIOXHBIX (YHKIHHA, ONPEACNATh MX HAWOOJbIINE W HAUMEHBIINE
3HAQYEHMS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTHU U
YCKOpEeHHUsl IpoleccoB. JlaHHas conep)KaTelibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MO>XHOCTH TOCTPOEHUS MATEMAaTHYECKUX MOJENIEN pealbHbIX CUTYyalHi,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMATIbHO-)KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHaln3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (OPMATbHO-IOTMYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU paCloO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIONIUXCST Pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHo-MeTOIMUECKas JIMHUA «MHOXECTBa M JIOTHKa» BKIIIOYAET B
ceOs HJIEMEHThl TEOPUUM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIC MTPEICTABICHHSI POHU3BIBAIOT BECh KYPC MIKOIBHOW MaTEMaTHKH
U TpeiaraloT Hambojiee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIONINI BCE pa3leibl
MaTeMaTHKd H €€ TPWIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL W MX TNPWIOKEHUS B eAauHoe 1enoe. [loaromy BaxHO AaTh
BO3MOXKHOCTh 00y4YaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTUKHU M HCIOJIb30BaTh €ro AJIs BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHBIM TPHU3HAKOM MaTEMaTHKW KaK HayKd CIeAyeT TpU3HATh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJIOBAaHUE OMpPEIEIEHHBIM
OpaBWjiaM  IOCTPOEHUS  JOKAa3aTeJbCTB.  3HAKOMCTBO € 3JIEMEHTaMHU
MaTEMaTHYECKON JIOTMKM CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILUICHUS
00y4aroIuXcs, MO3BOJISET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hayaja MaTeMaTUYECKOrOo aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIUPOBAHUSA, KOTOPbIE IPU3BAHBI
ciocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHSI MOJENe peabHBIX
CUTyallull, HCCIENOBaHUS O3TUX MOJENEH C IOMOUIbI amnmapara anreOpsl H
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3ylbTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXX/IbIM U3 pa3/ie]IoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJB3YEeTCs AJsl PelleHUs NpUKIagHbIX 3amad. [lpu
pELIEHNN  pEaNbHBIX  IPAKTHUUECKUX  3a7ad  oOydaroliuecs  pa3BUBAIOT
HaOMI0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCTIONB30BaTh  aHAJIOTHUI0, 0000maTh M KOHKPETU3MPOBATh  MpoOIeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJHBIX 3ajad
OpraHu3yeTCs B IPOLECCE U3YUEHHS BCEX TEM YUeOHOTo Kypca «AnreOpa U Havana
MaTEeMaTHYECKOTO aHATTU3a.

Ha wusydyenme yueOHOTO Kypca «AnreOpa M Havajga MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Yucaa v BBIYMCICHUA

Pannonanpapie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. IlpumeHenue apoOedt U MPOIEHTOB JUIS
pelIeHus IPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACiICH 3HAHUM U PeajbHOU JKU3HMU.

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

Crenenp ¢ nenslM mnokaszarenemM. buHoM Herotona. HMcenmonbs3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACUCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICMCTBUTEIILHBIM MMOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsbl.

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

YpaBHeHUs U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrowjieHa Ha
MHOIO4YJI€EH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kod(pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUN, COIEPKAIIMX 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
ypaBHeHUI. OmnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONMPEACIIHUTEINS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpPUKIAIHBIX 3aJad C I[OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccrnenoBaHne NOCTPOEHHOW MOJEIU €
ITOMOIIBIO MaTPUIL] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN PEealbHOM CHUTyalud C MOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJady M3 pa3iuyHbIX oOJiacTell HayKu U peanbHON
KU3HU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3anmHO o0paTHbIe (QYHKIMH.
Komnosummst gyskiuit. 'paduk  QyHkimu. DOnemeHTapHble MNpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuum.
[TpomMexyTkH 3HaKOMOCTOSHCTBA. YETHBIC 1 HeuéTHbIe QyHKUMU. [leproanueckue
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 (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHW Kak (GyHKIUA OOpaTHOU
CTENEHU C HATYPaJIbHBIM I10KA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 151 peLIEHUs] ypaBHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YNCIOBOTO apryMeHTa.

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

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VHyKIUH. MoHoTOHHBIE U OrpaHUYCHHbIE
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHajau3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuyHo yObiBaromas
reoMerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
MIPOTrpeCcCud. JIMHENHBIA U SKCOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE TPOTPECCHMU [JIs  PELICHHWS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMcCTBA. TOYKM pas3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHknuid. CBoicTBa (yHKIMA HENMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEILICHHS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
byHKUIMIA 15 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeaeneHrue, reOMEeTPUIECKU U
¢busnyecKuil CMBIC MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky GpyHKIMN.

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

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. I[IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
ONMCAHMS PEANbHBIX MPOLECCOB M SBJIICHWW, NPH PELICHUHM 3aJad M3 JPYTUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHMS.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne Npu3HAKOB JIETMMOCTH LEIbIX
quces, HauOonpmui obumid nenutens (nanee — HOJl) m HamMeHblnee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pereHus
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 cTeneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHUCEJI JIJIsl PelIeHusT PU3NUEeCKUuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

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

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHMH C  IMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEH paliOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/Jad M3 Pa3Iu4HbIX 00JIaCTe HAyKM M pPEATbHON
YKU3HH, NHTEPIPETALMS [OJTYyYEHHBIX PE3yJIbTaTOB.

DyHKIUY U TPaPUKHU

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

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C TapaMETPaAMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN Jis HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUIEHUHW 3a]ad 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
NPUKIIAIHBIX 3a/ladax, ISl ONpPEACIICHUS CKOPOCTH M YCKOPEHHS IMpouecca,
3a1aHHOTO (DOPMYIION WK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

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

[IpumeneHnue wHTErpanga A HAXOXKIEHUS IUIOAAe IMIOCKUX GuUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX IMPOLECCOB C MOMOLIBI0 U depeHInanIbHbIX
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 TPAXKIAHCKON MO3UIIMHU 00YUAIOIIETOCA KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMCTBOBATh C COLMAIBbHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKOM HIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHWKHU, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIB30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOTI'O CO3HAHUA, 3TUYECKOTO IMOBEACHHUS, 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 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATTAHCUPOBAHHBIA PEXKUM 3aHITHUN U
OTJIbIXa, peryisipHas Gu3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
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  DKOJIOTMYECKOM  KYJIbTYyphbl, TOHUMAHHE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUU IS peuieHus 3agad B 00JacTu
OKpY>Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOIEN Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEeMaTUYECKOM HayKH Kak c(epbl UYeJOBEHYECKOM AesTeNbHOCTH, 3TaloB €€
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 PE3YJIBTATHI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

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

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

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX W YTBEPXKICHUSX, Mpeljiaratb KpUTEPUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JIenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

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,
dbopMyupoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHBOpPEYUE,  MpodIIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH 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 pAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH ACHUIINTHI MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a9H;

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
chOpMYITUPOBAHHBIM 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 XOJYy PEIICHUS 3aJaud,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yibTaT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXIaeMOM TEMBlI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh UJEH, HAIleJIEeHHbIE Ha TIOHMCK
pelIeHusl, COMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

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

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

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

MPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPHU PEIICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBHUSAM, OOBSICHITh TPUINHBI
JOCTUKEHUS WIM HEJOCTHKEHHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl MpuU pelmieHUuH Y4YeOHBbIX 3a7ad, NPUHUMATH I€b COBMECTHOM
JeATeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 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
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIICHHBATh
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kJjacce 0OydYaromMics MOXYYUT CIETYIOIINE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTENIbHBIX YMCEN, MOYJIb IEHCTBUTEIHLHOTO YHCIIA;

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

MPUMEHSTH NPUOTHKEHHBIC BRIUUCICHUS, IPABUIIA OKPYTIICHUS, TPUKUAKY U
OLICHKY pe3yJibTaTa BbIUNCICHUMN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YMCEN AJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: JIOTapu(dM YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBI;

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

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

YpaBHeHUs U HEPaBEeHCTBA:

CBOOO/IHO ONEPUPOBATh NOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS 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 HAa 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,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHACICHHUS €r0 3HA4YeHUs,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTpPULl U OIPEACIIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yIbTaT;

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

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpa3oBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKa3aTelIbHbIE U
Jorapu(MUYECKHE YpaBHEHUS, HAXOAUTh UX PEUICHUS C IIOMOIBI0 PAaBHOCHIIBHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYIIBI IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

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

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara ajireOpsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKIMH, KOMHIO3UIMUSA (QyHKUMNA, Tpaduk QPyHKUIUH,
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 (QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHBbIIEe 3Ha4YeHHe GQYHKIMH Ha
IPOMEKYTKE;

CcBOOOJIHO OIEpPUPOBATh 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: TOKa3aTelbHas M JorapudmMuyeckas
byHKIIMHA, WX CBOWCTBA W TpapUKH, HUCIOIH30BATh WX TPAPUKHA [JIST PEIICHHUS
YPaBHEHHUI;

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

UCTIIONB30BaTh Tpaduku GyHKIMH Ui HCCIEAOBAHUA MPOIECCOB U
3aBHCUMOCTEH TpU pelICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia maTeMaTH4eCKOT0 aHAJIM3a:

CBOOOJHO OMEpUpPOBATh MOHATHIMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIEeHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



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

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

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKLHMSA, HENpEPbIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH AT pEeLICHHs 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 3anad.

MHokecTBa U JIOTHKA:

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

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

CBOOOJTHO OMNEPUPOBATH IMOHATUAMH: OIpPECICHUE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOJYYUT CIIETYIOUTUE
NpeIMETHbIE PE3yJbTAaThl MO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHSATUSMHU: HATypajlbHOE U 1LEJ0€ YHUCIIO,
MHOECTBA HATypaJbHBIX M LEJbIX YUCEJ, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHSTh
anroputm EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

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

YpaBHeHUS U HEPABEHCTBA!



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

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEACTBUSI, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABCHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIBI JJISI PEIICHNUS] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3ajJlay ¢ napaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHMEM ammapara aireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

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

CBOOOJTHO ~ OINEpPUPOBATh TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
byHKIH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y 3KCTPEMYMBI;

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

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4lIEero pELICHUS B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIPEJICJICHHUs] CKOPOCTH W YCKOPEHHWs TIpoliecca, 3aJaHHOro (QOopMysiod WU
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIUHA UM BBIYUCIATH
unTerpan no gpopmyne Hetotona-Jleionuna;

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

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

perath TPUKJIaAHBIC 3a7a4d, B TOM YHUCJE COIHMAIBHO-d)KOHOMUYECKOTO U
du3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutposbueie  IMpaxkruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanbpHble ypaBHEHHUS U 24 1

HepaBeHCTBA. CHCTEMBI IMHENHBIX

ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BoIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH M MPOTPECCUH 10

Henpepeieabie pynkuuu. [IponszBoanas 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  Tpaxruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeNbHBIE U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie gncia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3ana4y ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )

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






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipakrueckue 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 IPOOHU, TIPOIICHTHI, 1
OecKOHEYHbIE TIepuoANYECcKre Apoodu
Paronaneubie uncna. OOBIKHOBEHHBIE U
5 JECSTUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE TIEPHOMUECKUE TpodH
6 [Tpumenenue npobeit u MPOLEHTOB s 1
pelIeHns NPUKIIaJHBIX 3a7a4
7 [Tpumenenue apoOeii U MPOLEHTOB IS 1
pelIeHs IPUKIAIHbIX 3a7a4
8 JleiicTBuTeNbHBIC YKcia. PaimonanbHbIe U 1
MppaloHaIbHbIC YKCIIa
9 Apudmernueckue onepanum ¢ 1
JEHCTBUTENbHBIMU YUCIIAMU
10 Mopaynb A€MCTBUTENBHOTO YUCIIA U €T 1

CBOHCTBA



11

12

13

14

15

16

17
18

[TpubmkE€HHBIE BHIYUCIECHUS, TPaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILIEHUS LEBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIEHHUS LETBIX U
JIpOOHO-PaLMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

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

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

MHorouseHsl ¢ HeabIMi KO3 GULIMeHTaMH.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHUM

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;
BBIUHCJICHHUE €T0 3HAYEHUS

[Ipumenenue onpenenuTes s PEIICHHS
CHUCTEMBI JINHEHHBIX YPaBHEHU



22

23

24

Pemenne nmpuknagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHCHU

Pemenne nmpukiagHeIX 3a/1a4 C TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Kontposnbhas pabora: "PanmronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

@OyHK1WsA, cioco0bl 3aJaHUS (QYHKIHH.
B3aumuo oOpartusie ¢pynkunu. Kommnosumms
byHKIUI

26

27

28

29

30

I'paduk pynkuuu. SnemMeHTapHbIC
npeoOpa3oBanus 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 HauMeHblIee 3HAYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jlunelinas, kBaapaTuyHas U ApoOHO-
TUHeWHas QyHKIUN

31

32

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

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 HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [Tpeobpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIA,
CoJIeprKalIiX CTENeHH U KOPHU

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

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanmonansueie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHUs UPPATUOHATIBHBIX
ypaBHEHUH
Uppanmonansusie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPAMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT



UppaAlMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B PEIEHUN

46 UppaMOHATILHBIX YPAaBHEHHN

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PELICHUU
UpPPaMOHATIBHBIX YPAaBHEHUN

48 PaBHOCHIIBHBIE TEPEXObl B PEIICHUH
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
HATYpaJbHBIM ITOKa3aTelIeM
Konrponsnas pabdora: "CpoiicTBa u rpadux

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

59 CreneHb ¢ palMOHAJIbHBIM [IOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHb ¢ pariOHAIBHBIM MTOKa3aTeIeM 1
e€ CBOMCTBA

54 CreneHb ¢ palioHAIBHBIM MTOKa3aTeIeM U
e€ CBOMCTBA

55 [Toka3zarenbHas ¢pyHKIMSA, €€ CBOMCTBA 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 ypaBHEeHUS. OCHOBHBIC
IT y O
60 METO/Ibl PEIICHHSI TTOKa3aTeIbHBIX 1
ypaBHEHUH
61 Konrponbnas padora: "[lokazaTenbHas 1
¢dbynkuus. [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 IOTapUPMBI
66 1
67 [TpeobOpazoBanue BBIpaKEHUH, COIEPKAIIIX 1
JorapuQmbl
68 [TpeoOpa3oBaHue BRIPAXKEHHA, COIEPIKALITIX 1
norapudmbl
69 [TpeoOpa3oBaHue BBIPpAXKEHHA, COIEPIKALTUX 1
JorapuQmbl
70 Jlorapupmuueckas pyHKIMs, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudpmuueckas ¢pyHKIus, €€ CBOWCTBA U 1
rpadux
79 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peluIeHus ypaBHEHU I



Hcnons3oBanue rpaduka QyHKIUN AJs

3 peLIeHUs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTapUPMUIECKUX
YpaBHEHUH
Jlorapugmuueckue ypaBHeHus. 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. Jlorapupmuueckre 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
YHUCIIOBOTO apryMeHTa

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

84 ofpeielIeHue TPUTOHOMETPUUYECKUX

(YHKLNI YUCIOBOTO apryMeHTa



TpuronomeTrpuyeckas OKpyXHOCTb,

85 oTpeieNIeHue 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 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

01 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAYKEHHI

92 [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX 1
BBIPKEHUI

93 [IpeoOpa3oBaHre 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 "TpuroHoMeTprIeCKUE BIPAKCHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 [TocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHuUs 1

nocienoBareiibHocTel. Meton




MaTeMaTH4eCKOM HHAYKIOUH

MOHOTOHHBIE B OI'paHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. VicTopHs aHam3a
OECKOHEYHO MaJbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaromasi reoMeTpUIecKast
nporpeccust

107 Cymma 6eCKOHEYHO yOBbIBAIOIICH
TEOMETPUUYECKOH MPOTPECCUH

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

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

110 Vcronb30BaHue MPOTPECCUU IS PEIICHUS
peanbHbIX 33a]]au MPUKJIAJHOTO XapaKTepa

111 Kontponbhas pabora:
"IlociienoBarenbHOCTH U Iporpeccuu”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpauKOB
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 OnpeﬂeHeHHve, TE€OMETPUUECKUIN CMBICIT
MIPOM3BOTHOU

123 Onpenenenue, GU3NUECKUN CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTelbHOU K TpauKy
byHKITUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUI

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

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

129 [Tpou3BoHAs CyMMBI, PON3BEICHHUS,
YACTHOTO U KOMITO3UIIMM (DYyHKIIMH

130 [Tpou3BoHAs CyMMBI, IPONU3BEICHHUS,
YACTHOTO U KOMITO3UIIMH (DyHKIIMH

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 Kontpoabnubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

[IpuMeHeHne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

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 HEMPEPHIBHOM 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
(GyHKIIMM 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
MPUKIAIHBIX 33/1a4ax

[IprMeHeHne npon3BOHOM IS
OIpe/IeNIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopmMyson nin
rpaduxom

[IpumeneHnne npoU3BOIHON IS
OTpesieNIEHUs] 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 [IepBo0Opa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3Hbie r1eMEHTAPHBIX (YHKIIAN.
[IpaBuna HaX0XJIECHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHble y1eMEHTApHBIX (QYHKIHH.
[IpaBuna Hax0XJIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpudecKknii CMBICI
UHTErpana

97 Brruucnenue onpenenéHHoro MHTerpaa
no ¢popmyine Hetorona-Jleitbuuma

98 Brruncnenue onpenenéHHOro MHTErpana
o popmyne Herotona-JleitOuua

29 [IpuMmeHeHre uHTerpaia 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 MOJAETUPOBAHUE

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 rpaduKu

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 TpuroHOMETpHUYECKUX
HEPaBEHCTB
Konrtponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKINH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
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 PEILICHUS
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 pCIICHUA

> 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 I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue MeTO bl peLIeHUs
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeToBI peLICHUs
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 peLICHUS
MIOKA3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHUS
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

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

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

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

ApudmeTnueckre oneparuu ¢
KOMILJIEKCHBIMU YUCIaMHU
ApudmeTrueckue orneparuu ¢
KOMILJIEKCHBIMU YUCIIAMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOW INIOCKOCTH

N300paxeHre KOMITJIEKCHBIX YHCe 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 YU CCII T4



82

83

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

3aga4d

Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u nensie ynucna

84

85

86

87

88

89

90

91

92

HatypanbHble u 1ienpie ynciia
[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 M0 MOJYJIIO
[IpuMeHeHne Npu3HaKOB AEIUMOCTH
HEeJBIX YHCeIl: anropuT™ EBkinaa s
pelIeHus 3aa4 B LEJIbIX YnCIax

KonTtponbHas padora: "Teopust nenbix
yucen"

93

94

Cucrema ¥ COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CIIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPABHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-



CJIICACTBHA

95 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
96 COBOKYITHOCTEH HPPaLMOHATBHBIX
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 3a7a4 U 3a7a4 U3

101 pa3IMyYHbIX 00JacTel HAyKu U pealbHOMN
YKU3HU, UHTEPIPETALUs NOJyUYEHHBIX
pe3yabTaToB

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

102 pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
KHU3HU, UHTEPIPETALNS TOTYIEHHBIX
pe3yabTaToB



HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHIO
MAaTEMAaTHYCCKUX 3a1a4 U 3a71a4 U3

103 pas3IMYHbIX 00JIaCTEe HAYKH U peabHOM
KHU3HHU, UTHTEPIPETALNS TTOTYICHHBIX
pe3yabTaToB
KoHTtponbHas padora: "Cuctemsl

104 palOHATIBHBIX, 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 Tpuronomerpudeckue 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 MOJICJICN peaIbHbIX
CUTYaLlMi C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

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

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

KonTponbnas padota: "3anauu ¢
napamerpamu”

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"
[ToBTOpenme, 0600MIECHNE,
cucTtemMaTusanus 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"
[ToBTOpEHME, 0000IICHHE,

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

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

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMartu3aius 3Hanuii: "OyHxkuun"

133 [ToBTOpenue, 060061IeHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBasi KoHTpoJIbHAs paboTa

135 Hrorosas kKoHTpOIbHAS paboTa 1

136 [ToBTOpeHme, 0600MIEHNE, 1
cHCTeMaTu3alys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Maremartuka. anre6pa u Hadajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anredpa
¥ Hauaja MareMaTudeckoro aHanmmsa. 10-11 kmaccel: 6a30BbIi U yTITyOJIEeHHBIN
ypoBuH: yueouuk/ [II.A. Amumos, FO.M. Konsrun, M.B. Tkauésa (u ap.) - 11-e

u3., crep. - Mocksa: [Ipocsenienue, 2023.

METOJANYECKHUE MATEPUAJIbI 1JIS1 YYUTEJIA
https://liczejkungurczevaizhevsk-
r18.gosweb.gosuslugi.ru/netcat_files/30/69/Algebra_bazovyy uroven 10 11 kla

ss_FOP_s pechat_yu.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://math-ege.sdamgia.ru

http://alexlarin.net
http://www.kokch.kts.ru/cdo/

http://www.fipi.ru/
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