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MNOACHUTEJIBHASA 3AIIMCKA

VYyebHblii Kypc «Anrebpa U Hayajga MaTeMaTUYECKOrO aHaIM3ay SBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IpOrpaMMe CpeIHero oO0Iero oopa3zoBaHus,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHe4YMBaeT MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MbIIIJIEHUE O0y4YarolIMXcsd Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax AaHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckoit popme.

VYyebnblii Kypc anreOpbl M Havyall MAaTEeMAaTHYECKOTO aHaIM3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCHEIIHOTO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HH,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIS JajbHeHero oopa3oBaHus U B
MOBCETHEBHOMN XM3HU. B TO e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThb
YTBEPXKACHUS C MOMOIIBIO MHAYKIIMH U PaCCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHe W KOHKpETH3aluio, a0CTparupoBaHUWE U aHAJIOTHUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyuenus yueOHOro kypca «AnreOpa M Hauyajga MaTeMaTUYECKOIrO
aHanm3a» 00ydJaroliuecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENeH peajbHBIX CUTYyallHi,
UHTEPHpETAallud  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS € MIpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUpOJEe, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAJIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIi MarepHal, CIOCOOCTBYIOIIUMA
(GbOpMHpPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NpOoJOJDKUTEIBHOM  KOHIIEHTpAUMKW BHUMAHMS,
CaMOCTOSITENIbBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3yJbTar.

B ocHoBe wmeronuku oOydeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIM3a JICKUT JeATEIbHOCTHBINA TIPUHIUI O0yUeHHUS.

B crpykType yueOHOro Kypca «Anredpa M Hayajia MaTeMaTUYeCKOIro
aHaJln3a» BbIAEICHBI CICAYIOUINE COAEpKaTeIbHO-MEeTOANnYecKue TuHuM: «Yucna
U BBIYUCICHUS», «DyHKINU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa u  JiorHka». Bce oOCHOBHbIE



COJIEPKATEITHHO-METOINICCKHE JIMHUM H3YYalOTCs HAa TPOTSDKEHUHM JBYX JIET
oOy4yeHus: Ha YpOBHE CpeAaHero o0mero oOpa3oBaHMs, €CTECTBEHHO OTIOJHSS
ApyT Apyra W MOCTENEHHO HACHIASCh HOBBIMH TeMaMU U paszesamu. JlaHHBIH
yueOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeIuHSIET B cebe
COJlep’)KaHWEe HECKOJbKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUH aHajau3, TEOPHs MHOXKECTB, MaTeMaTHdecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYSCKUM armapaToM, Y HUX TOCJIeI0BaTEIbHO POPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTEeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYyallu, PUMEHATh 3HaHWs, TOJMy4YeHHBIC TIPU M3YyYEeHUH YIeOHOTO Kypca, AJis
pEIIeHHS] CAMOCTOSTENEHO C(HOPMYITMPOBAHHON MaTEeMAaTUYECKOH 3a/1auu, a 3aTeM
WUHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYeCKass JUHHS «UWclia U BBIYUCICHHUS» 3aBepIiacT
(dbopMUpOBaHNE HABBIKOB UCIOJIB30BAHUS ACHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanusi. Ha ypoBHe cpemnero o0rero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
pAIMOHATFHBIX BBIYMCICHHH, BKJIIOUYAIONIMX B CE0s MCIOJIh30BAHUE Pa3IMIHBIX
dbopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUAKY, BBITOTHATH HPUOMKEHHBIC
BBIYHCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHUS, PadOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pAallMOHANBHBIX W JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEIl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My crenuduueckue 3anaddl W OIepalyu: JeJCHHe HaIeo,
OTEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEeJ, OCOObIe CBOWCTBA
PAIMOHATBHBIX M MPPALMOHAIBHBIX YHCEN, apUPMETHYSCKIE ONEPAIIH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNTbHOMY PACHIMPEHUIO KpPyra HCIOJIb3YEeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a7ad
dopMupyeTcsi TpeACTaBICHHE O SIMHCTBE MATEMAaTHKU KaK HayKd U €€ poiH B
NIOCTPOSHHH MOJIENIEH pPEeaTbHOTO MHpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe u
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpEeAHEro oOmero oOpa3oBaHMSs, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpeayCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3anad. B
pe3yibpTrare OOyd4aroImiuecss OBJAQJCBAIOT PA3IUYHBIMH METOJAMH  PEIICHHS
palMoOHaNbHBIX, HUPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX YpaBHCHWU, HEPaBEHCTB W CHUCTEM, a TakKe 3ajad,
colepkammx mapameTpbl. [lomydyeHHBIE YMEHHsS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (DYHKIUK C TIOMOIIBIO MPOU3BOJHOMN, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJECHUE HauOOJBIINX M HAMMEHBIIUX 3HaUYE€HUN (YHKIIHH.
JlannHast copepxarenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUI
BBIMOJHATH  pacu€tel 1Mo  QopmyiaMm, MpeoOpa3oBaHHUS  palMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE€ BBIPAXKEHUU,
coJiepXalux cTeneHu u jorapudmel. braromaps u3ydeHuro anredbpanyeckoro
MaTrepuaja  MPOMCXOAWT  JAJbHEWIIEE  Pa3BUTHUE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBINUICHUS OOYy4YaroUXcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxJeHuid, pabOThl C  CHUMBOJIbHBIMH  (OpMaMH,  MPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE MHCTPYMEHTBHI [IJIi pEIIeHUs MPAKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 337a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpapuKU» TECHO
NeperuieTaeTcss ¢ JAPYrUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEI0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3yueHne creneHHou,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpaduKOB, UCTIOIb30BaHUE (DYHKUMU ISl pEelIeHUs 3a7ad U3 APYrHX y4eOHbIX
MPEAMETOB U PEAJTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk U C pElIeHHeM YypaBHEHMI M HepaBeHCTB. [Ipu 3TOoM OosbllloE BHUMaHUE
ynensieTcs: (opMHpOBaHUIO YMEHUS! BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAOBATh MOJIYYCHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiep)KaTebHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
pazuuHOi (opMme: aHATUTUYECKOM, rpaduyeckoi u cioBecHou. Ero msyuenwe
CHOCOOCTBYET Ppa3BUTHUIO ANTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIeHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO aHAIOTHA.

ConepxarenpHasd nuHus «Havama mMaremaTHdyeckoro aHaimsa» IO3BOJIAET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ady,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpauKy CIOXHBIX (QYHKIMHA, ONpPENENiaTh HMX HAWOOJbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI TEN, HaXOIUTh CKOPOCTH U
YCKOpeHHsl TmpoueccoB. JlaHHas colepkKaTeiabHas JUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MAaTEMAaTHYECKUX MOJENIEN peajabHbIX CHUTYalHl,
IIO3BOJIIET HAXOAUTh HAWIyYllee pElIEHWEe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-9KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH MaT€MaTUYECKOIrO
aHaiM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMaIbHO-JIOIMUECKOTO U
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCloO3HABATH MPOSBICHUS
3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKEe M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIIAIOIIMXCSL pe3yJibTaTaX, MOJIYYEHHBIX B XOJA€ PAa3BUTHS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpaXx.

CopepxarenbHO-MeTOAMYECKas: TUHUSA «MHOXKeCTBa U JIOTHMKa» BKIIIOYAET B
ce0si DJIEeMEHTbl TEOpUM MHOXKECTB U MATEMAaTHYECKOM JIOTMKUA. TeopeTHuKo-
MHOKECTBEHHBIE MPEICTABIECHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTUKU
U TpearaloT HamOojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUN BCE pPa3/eiibl
MaTeMaTUKU WM €€ MPWIOKEHUH, OHHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMPWIOXKEHUd B eauHoe 1enoe. [losTomy BakHO [AaTh
BO3MOXKHOCTh OOy4arolleMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKH M HCIOJb30BaTh €ro AJiA BbIPAKEHUS CBOMX MBICIIEH.
JlpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOrocTb OOOCHOBAaHMW U CIIEJOBAHUE OMPEIACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, T03BOJSET UM CTPOUTH CBOM PACCYXACHHUS Ha OCHOBE JIOTUYECKHX
npaBui, POPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHUS.

B yue6HOM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIN3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJIETUPOBAHMS, KOTOPBIE MPU3BaHbI
crocoO0CTBOBAaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHBIX
CUTyallud, MCCIENOBAaHUS ATUX MOJENEd C TMOMOINBIO ammapara aireopbl u
MaTEMaTUYeCKOro aHajin3a, HWHTEpIPETAlMd NOJYyYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHbI B KXK/IbIN U3 Pa3/IeNIOB IPOrPaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca HIMPOKO HMCIOJIb3YeTCs JJIA peuleHus] MpUKIaAHbIX 3anad. [lpu
peUIeHUH  peaJbHbIX  MPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJIP30BaTh  AHAJIOTHI0, 0000maTh W  KOHKPETH3WPOBATh  MPOOJIEMy.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIICHHUS NPUKIAJHBIX 3ajad
OpraHu3yeTCs B MpoIlecce U3yUYeHUsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAIN3ay.

Ha wusyuenme yueOHOro Kypca «Anredbpa MW Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KITIACC

Yucaa v BIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue apodu. [lpumenenue npoOell ¥ TPOLIEHTOB st
peLIeHUs NPUKIAAHBIX 3aa4 U3 PA3JIMYHbIX OTpAciel 3HAHUW U PEaJbHON KU3HHU.

JelictButenpHble uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omepari ¢ JICUCTBUTENBHBIMA  YHclIaMu.  Moyib
JNEUCTBUTEILHOTO YUCHA U ero cBoMcTBa. [Ipubmmk€HHbIE BHIYMCIICHHMS, TIPABUIIa
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ uenbiM nokazateneM. bunom Helotona. Hcnosib3oBaHue
MOAXOISIIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecsTuuHble W HaATypasbHbIE
JoTapu(MBbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI MEJIBIX U APOOHO-PAIIMOHAILHEIX YPaBHEHUN U
HEPABEHCTB. MHOrOwIeHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3pdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COACPKAIIUX CTEIIEHU U KOPHH.

HppanmonansHbie YPAaBHEHHS. OcCHOBHBIE METO/BI pelIeHus
VPpalHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaXeHH, COAEPKAIIUX JIOTapU(MBI.

Jlorapudmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs
Jorapu(MHUIECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. Perienrie TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Matpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. OmnpenenuTenb MaTpUilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMsI, IPUMEHEHUE OIPEACIIUTENS s pPEeIIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelieHne NpUKIAIHBIX 3aJa4 C NOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOUIBIO MATPHUIL] U ONIPEIEIUTEIIEN.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEH PEAIbHOM CHUTyalMHd C IOMOIIBIO
YPaBHEHUN W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a7ad M3 pa3JIMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

®Oynkuusa, crnocoObl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBIE (QyHKUIHU.
Komnosunus ¢yaknuit. I'padux  dyHkmu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpauKoB QyHKIIUH.

OObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumm.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE M HEeu€THBIE (yHKIUH. [leproanueckue
byaknun. TIpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHHUMYMBbI
¢bynkuuu. Hanboubiiee 1 HauMeHblee 3HayeHus: QyHKIMHA Ha POMEXYTKE.

Jluneiinas, kBaApaTuyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIJIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIHMS C HATypaJbHBIM M IEJbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENMEeHU Kak (PYHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GyHKIUHN A peLICHUS] YpaBHEHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOTO apryMeHTA.

QOYHKINOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIENOBATENLHOCTENH. MeTon
MaTeMaTU4eCKON UHIYKLHH. MOHOTOHHBIE u OTPaHUYCHHbIC
MOCJIEA0BATENBLHOCTU. VICTOpUS BO3ZHUMKHOBEHUS MATEMAaTUYECKOTO aHalIu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKasl mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpHUUECKON
nporpeccu. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyiia CII0KHBIX
npoueHTOB. Mcrnosib30BaHWE TMPOTPEcCHH I PEIICHUS pealibHbIX 3aaad
IPUKJIATHOIO XapakKTepa.



HemnpeprsiBHble GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynknuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IpumeHeHHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 17151 penieHus 3a4a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
(bu3znyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpauKy pyHKIUU.

[TpousBogubie  anmeMeHTapHbix  ¢yHkiui.  [IpousBomnas ~ cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIepaluuy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Oiinepa—Benna. I[IpumeHeHHME TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHMs PEANBHBIX NPOLIECCOB W SABJICHUM, NPU PEIICHWHM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOIOo OOBEKTA, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa v BBIYUCICHUSA

HarypanbHbie u nensle yucna. [IpumeHeHne npu3HaKoB JEIUMOCTH LIEJBIX
qyuces, HauOoybiuik oOmui nenutens (manee — HOJl) u HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa s pemeHus
3a7a4 B LEJIBIX YUCIIAX.

Kommnekcaple uuncnma. AnreOpawdeckas W TPUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe orepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIT IS PENICHHs] PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPaBHEHHW W HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS TMOKa3aTelIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aad U 3aJad U3 Pa3IUYHbIX OO0JacTel HayKu M peajbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPuKHU

I'paduk xommosuuum GyHkIUHA. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TPapUKU.

['padrueckne meronbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METObI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsI UCCIEOBAaHUSA MPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad W3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauvana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
3KCTpeMyMbl.  Haxokaenue  HamOOJBIIEr0O W HAUMEHBIIETO0  3HAYCHUN
HENpephIBHON (QYHKIIMHM Ha OTPE3KeE.

[IpumeHeHrne NpPOM3BOMHOM JUISl HAXOXKICHHMS HAWIy4dllero peleHus B
NPUKIAIHBIX 3aJadax, Il ONpPEAETEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3aaHHOTO (DOPMYIIOM MK TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnrerpain. I'eomeTpuueckui CMBICJI VHTErpala. Brruuciienue
onpenenéHHoro uuTerpana o gopmyne Herorona-Jleitonuna.

[IpumeHeHue uHTErpana il HAXOXIEHUS IUIOWIAJeH TMUIOCKUX (GuUryp u
00BEMOB reOMETPUIECKHX TEJI.

[Tpumepsr pemennii auddepeHIMaNbHBIX ypaBHEHUH. Marematudeckoe
MOJICIMPOBAHUE pEANbHBIX IMPOLIECCOB C TOMOIIBIO  Au(depeHnaIbHbIX
YPaBHCHUU.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHIICKOr0  OOmiecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJBbHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM MIAEHTHUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSILIEMY POCCHUHCKOW MATEMATHUKH, EHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JIOCTIDKCHHH B APYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYyAYIIErO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsh 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ICHHUN, BOCIIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh YMEHUSI TPUMEHATb MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 37I0POBBIO (370pOBOE TUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIO0Ms, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peav30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3OBaHHUIO U
caM0OOpa30BaHUIO Ha TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphl, TOHHMAaHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HAa TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpYXaIOUIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYeCKOW HayKh Kak cdepbl 4YeToBEUECKOW IesATEeNIbHOCTH, JTaroB €€
pa3sBUTUS W 3HAYMMOCTH [UJI1 PA3BUTHS UHMBWINA3ALMM, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MAaTeMaTUYE€CKOW KYJIbTYPOM KAK CPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYILIECTBIIATh NPOEKTHYK) W HCCIECIOBATEIBCKYIO JESITEIbHOCTh
WMHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MAaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIUPOBATH
OIpezeNiCHUs MOHATUH, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLVH,
OCHOBaHUS AJ11 0000IIEHUS U CPAaBHEHUS, KPUTEPHH TPOBOIUMOTO aHAJIH3a;

BOCIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIE, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUYUS
B (pakTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKACHUAX, IpeUlaraTb KpUTEpUu JUis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYECHUM, YMO3AKIFOUEHU 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIACHUI
(psiMbIE€ ¥ OT MPOTUBHOI0), BEICTPAaUBATh apryMEHTALIMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayM  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢  y4yéToM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,  (PUKCHpyIOIIME  OPOTHBOpEuHe,  Mpoliemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIIOTE3y, apryMEHTUPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEIOBaHHIE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, TIPOIIECCAMHU;

CaMOCTOSITENILHO (POPMYyIUpPOBaTh OOOOIIEHHUS] W BHIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXkKe BbBIIBUTATH
MPE/INOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJIATH Je(UIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX NJIsl OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMUYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETHUPOBATH WH(POPMAILIMIO PA3TUYHBIX BUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAIHMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIuU o CaMOCTOSITEIIEHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBeEpPCAJIbHBIE Y4eOHbIEe 1eiCTBUS

OoOmmenmne:

BOCIIPMHUMATh U (POPMYJIIUPOBATH CYKIACHHUS B COOTBETCTBUU C YCIOBHUIMHU U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUs 3a7auH,
KOMMEHTHUPOBATH MMOTYYECHHBIN pe3yIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBJISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
bopMyIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTaBIATh PE3YIbTAThl PELICHUs 3a/JauM, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAlUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAATh IJIAH, aJlTOPUTM PELICHUS 33Ja4H, BHIOMPATh CIOCO0 PELIEeHUs C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHThI PELIEHUN ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTELJICKT:

BJaJeTh  HAaBBIKAMU  [IO3HABAaTEIbHONW  peQIeKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEHMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJEThH
crocobamMM CaMOIIPOBEPKH, CaMOKOHTpPOJS Mpoliecca M pe3ysibTaTa pelIeHUs
MaTEeMaTU4YECKOM 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPU PELICHUU 3a/a4H,
BHOCHTb KOPPEKTHBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM, OOBACHATH IPUUNHBI
JOCTUKEHUSI WIN HEJOCTUKEHHSI pPe3yIbTaTOB JESATENbHOCTH, HAXOUTh OLINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHMMATh W HCIIOJH30BAaTh MPEHMYIIECTBA KOMAaHIHOW W MHIWBUIYaTbHOU
paboThl mpu pemieHnH Y4eOHBIX 3a7ad, TPUHUMATh II€Ih COBMECTHOU
NEeATEeTLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacmpenciisiaTh
BUIBI PpaboOT, IOTOBapHMBATHCS, OOCYXKIATh TPOIECC W PE3yIbTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMbl» H HWHBIE), BBINIOJHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWBATH
KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUSI.

NNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce oOy4aromuics TOJYYHUT CIIEIYIONTUE
MIPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOro aHaTU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh MOHATUSMU: PALMOHAIBHOE YHKCIO0, OECKOHEYHas
nepruoaudeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
paLlMOHATBHBIX U JEUCTBUTEIBHBIX YUCEI, MOJYJIb AEUCTBUTEIBHOIO YHUCIA;

OPUMEHATh JpOOM M TPOLIEHTHI ISl PEHICHHs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEAJIbHOMN KU3HU;



NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TPAaBUIIa OKPYTIICHUS, TPUKUIKY U
OLICHKY pe3yJIbTaTa BIYMCICHUM;

CBOOOZHO OMEpUPOBATh TMOHATHEM: CTENEHb C LENbIM I[OKa3aTeseM,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YNCEN AJIS pEIICHUs
IIPaKTUYECKUX 3aJ1a4 U NPEJACTaBICHUS JAHHBIX;

CBOOOZHO OMEpPUPOBATH MOHATHEM: apU(PMETHUYECKU KOPEHb HATYPaTbHOM
CTEIICHH;

CBOOOHO ONEPUPOBATH OHATUEM: CTENEHD C PALIMOHAIBHBIM MIOKA3aTENIEM;

CBOOOZHO OINEpPUPOBaTh MOHATUAMU: JorapupmM 4ucia, JIECATUYHBIE U
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apIyMEHTAa;

ONEpUPOBATh MOHATHAMU: apKCUHYC, aPKKOCHHYC M apKTaHI€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpUPOBATH MOHATHAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pa3lM4YHble METOJbl pPEIICHUs pPalMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX yPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB;

CBOOOZHO OMNEpPUPOBATh MOHATUSMHU: MHOTOUYJIEH OT OJHOW NEPEeMEHHOM,
MHOIOYJIEH ¢ LeJbMU Kod(p(uULIMEeHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHATH
JIEJICHUE MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOOMHO OMEpUpPOBATh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpula, ONpPENEIUTENb MATpULbl 2 X 2 W €ro IeOMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEnuTeNss 2 X 2 JuIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPENCIUTENH JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAI[MU C NOMOIIBIO CHCTEMBI JINHEVUHBIX YPABHECHU,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH ITOJIYYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKCHUM,

BBITMIOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIMX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapumoB VIS npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKECHUN;



CBOOOZHO OMEpUpOBaTh MOHATHUAMM: HppalMOHAJbHBIE, MOKa3aTeIbHbIE U
JorapuMuuecKkrie ypaBHEHHUS, HAXOAUTh UX PELICHHUS C TTOMOIIbIO PABHOCUIIBHBIX
NEPEXO0/I0B WM OCYILECTBIISSI IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYJIbl JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOZHO OMNEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh HeoOXoaumble  (GOpPMyNbl  JJIsl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI];

MOJIEJIMPOBATh pEaJlbHble CUTyallud Ha S3bIK€ aareOpbl, COCTABIATH
BBIPQKEHUS, YpPAaBHEHUS, HEpPABEHCTBA IO YCJIOBHMIO 3aJayM, MCCIIEIOBAThH
MOCTPOEHHBIE MOJIEIIN C UCTIOIb30BAHUEM alllapara aareopsol.

DOyHKUUY U TpapuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, COCOOBI 3aaHus QyHKIUH,
B3aMMHO OOpaTHbIe (PYHKIMUM, KOMIO3UIMSA (YHKIUH, Tpaduk QyHKINH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINMH;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: OOJIACTH OMpPEAENCHUS M MHOMXECTBO
3HAYeHUH QPYHKINUU, HYJTU PYHKIIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATH TMOHATUSAMU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMYMBbI U
MUHUMYMbl (DyHKUIMH, HaumOoJblllee M HauMMEHbIlee 3HaueHue (yHKIMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTEIIEHHAs (YHKLUS C HATYPAJbHBIM U
LEJNbIM [OKa3zaTejaeM, rpapuK CTENEeHHOW (YHKIMM C HATYpaJbHbIM U LEIbIM
nokasaresneM, rpa@uk KOpHs n-0il CTENEeHM Kak (PYHKIMM OOpaTHOM CTENeHU ¢
HaATYypaJIbHbIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUSIMH: JIMHEHHAs, KBagpaTuyHas M JApOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZHO OIEpUPOBaTh IMOHATHAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpaduKu, UCHOIb30BaTh MX TIpaduKu A pelieHus
YPaBHEHUH;

CBOOOMHO OMEPUPOBATh NOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpe/IeNIEHNE TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOIO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3aJa4 U3 IPYrHX Y4eOHBIX MPEIMETOB M PEabHOU
KHU3HU, BBIpAXXaTh (HOPMYyIaMH 3aBUCUMOCTH MEX]TYy BEIMUMHAMH;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO ONEPUPOBATh MOHATUSAMH: apUPMETHUECKAass U I€OMETPUYECKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIAsl T€OMETPUYECKAs IIPOTPECCHs], TMHEUHBIN U



AKCIIOHEHITUATILHBIN POCT, (hOpMyJsia CIOXKHBIX MPOIIEHTOB, HMETh MPEICTABICHHE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PELICHUS pPealbHBIX 3aJay MPUKIAJTHOTO
XapakTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MOCIEA0BATENLHOCTh, CIOCOOBI 3aaHus
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE TOCJIEI0BATEIILHOCTH,
MOHMMATh OCHOBBI 3apOKJIEHUSI MAaTeMaTHYECKOro aHaju3a KaK aHaiau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO OIEpUPOBaTh TMOHITUSAMU: HENPEPbIBHbIE (YHKIMH, TOYKHU
paspbiBa rpaduika QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEpUPOBATh MOHITHEM: (YHKIHS, HEMpEphIBHAS Ha OTPE3Ke,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKITUN TSl pEIIISHUS 3a]1a4;

CBOOOJTHO OIEpUpOBaTh TMOHIATUSIMHU: T€pBas U BTOpass IPOU3BOAHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJICHUS, YACTHOIO U KOMIO3UILIUU
IBYX (DYHKITMH, 3HATh TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BAaTh T€OMETPUYECKHI U (PU3UYECKHI CMBICT MPOU3BOIHOM s
pelieHus 3aaay.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpOBATh  MOHATHUSMU: MHOXECTBO, OINEpalud  HaJ
MHOXECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisl ONUCAHUSI PeaTbHBIX
IPOLIECCOB U SABJICHUM, IPU PEIICHUH 33]1a4 U3 APYTUX Yy4eOHBIX MPEIMETOB;

CBOOOJITHO OIEpUPOBaTh MOHATHUSIMU: OINpEIEIeHUE, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOT0 00BbEKTA, 10KA3aTEIbCTBO, PABHOCHIIbHbBIC
YpaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce o0OyyarIIUICS TOJYYUT CIEAYIOIINE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOIO
Kypca «Anrebpa u HayaJla MaTeMaTUYeCKOTO aHaTN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO ONEPHPOBATH TOHATHSAMHU: HATYpaIbHOEC U I1I€JI0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTH
uenbix uyncen, HOJl u HOK HaTypanbHBIX YMcel AJisi pelieHus 3aj1ay, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa 10 MOJIYJII0, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3IMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOYKECTBO
KOMILJIEKCHBIX YHMCEJl, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpandyeckon u



TPUTOHOMETPUUYECKON (hOpMe, BBIMIOJIHATH apu(METUUECKUE OMEpPAlUU C HUMU H
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUpPOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, MMOKA3aTEIbHbIE U
jgorapu(pMUUEcKre HEpPAaBEHCTBA, HAXOAUTb HUX PpELIEHUS C  I[OMOILBIO
PAaBHOCWJIBHBIX IIEPEXOJIOB;

OCYHIECTBIISAITh OTOOp KOpPHEM TMpH pPEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO ONEpPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (GOpMyJIbl  JUJIsl  pEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OMEPUPOBATh MOHSATUSMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, ITI0KA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarb palOHAIIbHBIE, MppaluuOHaJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMuueckue W TPUTOHOMETPHUUECKHE YypaBHEHUS UM  HEpaBEHCTBA,
coJiep Kalye MOyJIA U ITapaMeTpsbl;

OPUMEHATH TpauUeCcCKUe METObI JUIsl PEIICHUS] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIDAKCHHSI, YPABHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aadH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEJIM C HCIOJIb30BAaHMEM ammnapara ajireOpsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DOyHKuUY U rpaduKu:

CTpOUTh TpaUKu KOMIO3UIUN (PYHKIMH C TOMOUIBIO 3JIEMEHTAPHOTO
UCCIJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHII;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: TPAPUKUA TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM Ul MOJEIMPOBAHUS W HCCIEA0BAaHUS peabHbIX
IIPOLIECCOB.

Hayaja MaTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAMTh HauOoJblllee U HAaUMEHbILIEE 3HAUE€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3KE;



UCIIONIb30BaTh IMPOU3BOJHYIO Ui HAXOXKJIEHUS HAWIy4llIero peuieHus B
OPUKIATHBIX, B TOM YHCJIE COLMAIbHO-d)KOHOMUYECKUX, 3ajayax, A
OmpezieNieHus: CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOro (opMysoN wiu
rpaduKom;

CBOOOJHO ONEpUPOBaTh TMOHATHAMH: IEepBOOOpa3Hasi, OINpPeaeIEHHBIN
UHTETpal, HAXOJWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Hototona-Jlel6uua;

HAXOJUTh IUIOUIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C MOMOUIBIO HHTETPAIa;

UMETh MPEJCTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMeEpe
cocraBienus auddepeHnnanbHbIX ypaBHEHNH;

peliats MpHUKJIaJHbIe 3aJa4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
($u3NYECKOro XapakTepa, CpeICTBAMU MAaTEeMaTHYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Konrpoaprpie | TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypen
MHOK€eCTBO AEUCTBUTEIBHBIX YUCEN.
1 MHorousnensl. PanioHanbHbIe ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
yYpaBHEHUN
) Oyukiuu u rpapuku. CreneHHas QyHKIHS ¢ 12 |
LIEJIBIM T0Ka3aTeNIeM
3 Apudmernueckuii KOpeHb N-0il CTEICHU. 15 1
HppauroHanbHble ypaBHEHUS
4 [TokazaTenpHas ¢pyHkums. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckast GyHKITHS. 18 1
Jlorapudpmuueckue ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKEHUs U ” |
YpaBHEHUS
[TocnenoBaTenbHOCTH M IPOTPECCUU 10 1
HenpepsiBable hyuknuu. [IponsBonnas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n MPOrpamMmbl Bcero Konrpoapubre | IMpakruteckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
| HccnenoBanue GyHKIIHUNA ¢ TTOMOIIBIO ” |
IIPOU3BOTHON
2 [TepBooOpa3Hast u UHTETpaI 12 1
3 ['padpuiku TpuroHOMETpPHUECKUX (PYHKITUH. 14 1
TpuronomeTpuyeckrue HEPaBEHCTBA
4 WppanmonaibHble, TOKa3aTeIbHBIE U 24 i
JorapupMUIECKUE HEPABEHCTBA
KommuiekcHbie uncna 10 1
Harypanbnble u niensle yucia 10 1
CucreMbl palliOHaJIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(HPMUIECKUX 12 1
YpaBHEHUN
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 16 )
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Konrposenpie | Tpakriieckue fd[3yqemm :)lﬁ[()l:l[’;.OBaTeJIbele
padoTsI padoTsI pecypen
| MHOXxecTBO, orepauy HajJ MHOKECTBAMU |
1 X CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JAJisl pelieHus 3a7a4
Parmonanbsueie unciaa. OOBIKHOBEHHBIC U
4 JeCATUYHbIE TPOOHU, POLIEHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Parmonanbsueie unciaa. OOBIKHOBEHHBIC U
5 JeCATUYHbIE TPOOHU, POLIEHTHI, 1
OCCKOHEYHBIC TIEPUOTNIECKUE APOOH
6 [Ipumenenue apoOeii U IPOIIEHTOB TSt 1
penieHust MPUKIAIHBIX 3a/1a4
7 [Ipumenenue apoOeit U IPOIEHTOB TSt 1
penieHust MPUKIAIHBIX 3a/1a4
2 JleicTBuTENbHBIC YKcia. PanimonanbHbIe U 1
HUppAIMOHAIILHBIE YHCIIa
9 ApudmeTraeckue onepamuu ¢ |
IeMCTBUTEILHBEIMH YMCIaMH
10 Moaynb A€HCTBUTEIBLHOIO YHCIIA U €T0 1
CBOMCTBaA




11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OCHOBHBIE MCTOAbI pCHICHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBCHCTB

13

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JIpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
I[eJIeHI/Ie MHOI'OYJICHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

16

MHOro4IeHs! ¢ HeIbIMU KO3 QUITCHTAMH.
Teopema Buera

17

Pewienne cucreM TMHENHBIX YPaBHEHUN

18

Pewienne cucreM TMHENHBIX YPaBHEHUN

19

Marpuia cucTeMbl JINHEVUHBIX YPABHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUHCJICHUE €TI0 3HAYCHUS

21

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHU




22

Pewienne npukiiaqHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEVHBIX YPaBHEHUI

23

Pewienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KonrtponsHas pabdora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX YpaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a1aHus (QYHKITUH.
B3anmuo obpatubie pynkinn. Kommosurms

byHKIIHHA

26

I'padux Gyakmmu. InemeHTapHBIC
npeoOpa3zoBanusi TpadUKoB QyHKITHHA

27

OO0nacTp onpeneneHus 1 MHOKECTBO
3HavyeHni pynkruu. Hynu dyakmmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl  MUHUMYMBI (DYHKITHH.
Haubounbiee u HauMeHbIlIee 3HAUCHHUE
(GYHKIMU Ha TPOMEXKYTKE

30

JluHeliHas1, KBaJpaTU4Has U JPOOHO-
JAUHeWHas pyHKIUH

31

DJIeMEHTapHOE HCCIIEJOBAHUE U
NOCTPOCHHE TPAPUKOB ITHX HYHKIUN

32

DJIeMEHTapHOE HCCIIEJOBAHUE U
MOCTpOeHNE TPaPUKOB ATUX YHKITUN

33

CreneHn c LIETILIM ITOKa3aTeneM. buaom




Hrrotona

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm

34 Herorona
CrenenHast (yHKIHS C HATYpPaJIbHBIM

35 LIEJIBIM TOKa3aTesieM. E€ cBoiicTBa U
rpaduk

36 Kontponshas pabdora: "CrenenHas
¢ynkuus. E€ cBoiicTBa u rpadux"

37 Apudmerndeckuit KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOMCTBA

13 Apudmerndeckuit KOpeHb HaTypabHON
CTEIEHU U €ro CBOMCTBA

19 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoZiepXKalINX CTEIIEHU U KOPHHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoJiepXKaIINX CTEIIEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoJiepXKalIiX CTEIIEHU U KOPHU
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

43 METO/Ibl PEIIEHU S UPPALMOHATIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCWIBHBIE ITEPEXO/IBbI B PELICHUU




UPPALMOHAIILHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
UPPALMOHATILHBIX YPABHEHUM
CoiicTBa u rpaduk KOpHS N-0i CTENEHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I1I0Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0i CTENEHN

50 KaK (YHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM I1I0Ka3aTelIeM
Kontponbnas padora: "CpoiicTBa u rpadux

51 KOpHs n-0M creneHu. MpparmonanbHbie
ypaBHEeHUS"

5 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBONCTBA

53 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeIEM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

55 [oxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUM 115
peleHus: ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUM 115

peleHust ypaBHEHU I




[TokazatenbHblie ypaBHeHUsA. OCHOBHbIE

58 METO/IbI PEIICHUS MIOKA3aTEIbHbIX 1
ypaBHEHUU
[TokazaTenbHble ypaBHeHUsA. OCHOBHbIE

59 METO/IbI PEIICHUS MIOKA3aTEIbHbIX 1
ypaBHEHUH
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE

60 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUH

61 Kontponbnas pabora: "[lokazarenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS "

62 Jlorapudm uucna. CoiicTBa jorapudpma 1

63 Jlorapudm uucmna. CoiicTBa jorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jorapudpma 1

65 JlecsaTnuHbIC U HATYpAJIbHBIC JOTAPHUPMBI 1

66 JlecsaTnuHbIC U HATYpAIbHBIC JOTAPHU(PMBI 1

67 [IpeoOpazoBanue BhIpaXKEHUH, |
coJiepXKaIiux Jorapudmbl

68 [IpeoOpa3zoBanue BhIpaXKEHUH, |
coJiepKaIiux Jorapudmpl

69 [IpeoOpa3zoBanue BhIpaXKEHUH, |
coJiepXKaIiux Jorapudmbl

70 Jlorapudpmuueckas hyHKIM, €€ CBOWCTBA U |
rpaduk

71 Jlorapudpmuueckas hyHKIM, €€ CBOWCTBA U |
rpaduk

72 Hcnonp3oBanue rpaduka GyHKIUN 15 1




pelIeHusl ypaBHEHUI

Hcnonp3oBanue rpaduka GyHKIUM 115

73 peleHusl ypaBHEHUI
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

74 METOJIbI PEIICHUS JTOTapu(PMHUECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

75 METO/IbI pEIIeHHS JIoTapu(PMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHenusi. OCHOBHBIC

76 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
JorapupMUUECKUX ypaBHEHUI

79 Kontposnbnas pabdora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHH"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOI'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOI'O apryMeHTa

2 ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa

23 ApKCcUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa

’4 Tpuronomerpuueckas OKpyKHOCTb,

OnpeieICHUE TPUTOHOMETPUUECKUX




(yHKIUI YHUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

85 OIIpeIEeIICHUE TPUTOHOMETPUUECKUX 1
(GYyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

o1 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX 1
BBIPAKECHUN

9 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

94 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1

95 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponsHas pabdora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHNUS"

102 ITocmemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS 1




nocienoBaTelibHOCTE. MeTot
MaTeMaTUYECKON MHIYKLINU

MoHOTOHHBIE B OTpaHUYCHHBIC

103 nocJie1I0BaTeaIbHOCTH. VicTopus aHanuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTrpuueckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 Cymma 0eCKOHEYHO yOBIBAIOMICH
F€OMETPUUYECKON ITPOrPECCUN

108 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHEeHBIN ¥ SKCIOHEHIIMAIIBHBIN POCT.

Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110

Hcnonp30BaHne IPOrpeccuy sl pelieHHs
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

111

KoHnTtponbHas pabora:
"[TocnemoBarebHOCTH U TIporpeccuu’

112

HenpepriBHbIE (DYHKITMN ¥ UX CBOMCTBA

113

Touka pa3pbeiBa. ACUMITOTHI TpadUKOB
byHKIIHHA

114

CgoiicTBa (GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115

CgoiicTBa GYHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116

Metoa HHTEPBAJIOB JTs pEIICHUS




HEPABEHCTB

MCTOI[ HWHTCPBAJIOB JIA pCIICHUS

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HEIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIC KIIUH

YH

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K TpaduKy
byHKIIHA

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIHA

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [Ipon3BoHAsE CyMMBI, TPOU3BENCHHUS,
YaCTHOTO ¥ KOMMO3ULINUU (HYyHKIIUH

129 [Ipon3BogHAsE CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMMO3ULINUU (HYyHKIIUH

130 [Ipon3BoHasE CyMMBI, TPOU3BEACHHS,

YaCTHOTO M KOMITO3UIIUU (PYHKITHI

131

Kontposnbnas padora: "[IponsBognas”




[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIlUs

132 3HaHui: "YpaBHeHus" !
133 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui: "OyHkIun"
134 Hrorosas KoHTpoOJbHASA paboTa 1 1
135 Hrorosas kKoHTpoOJbHAsA paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

Jlara
U3yYeCHUS

DJIEeKTPOHHBIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

[IprumeHneHnre nporu3BOJHON K
UCCIIeIOBaHMIO (YHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (YHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (YHKITUI Ha
MOHOTOHHOCTb M KCTPEMYMBI

IIpuMeHeHne nNpou3BOIHON K
HCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IprMmeHeHnre nporu3BOJHON K
HCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IprmeHeHnue nporu3BOJIHON K
HCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTH U BKCTpeMyMBI

Haxoxnenue HanbonpLIero u

HAaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOU

(GyHKIIUU Ha OTpe3Ke

Haxoxnenue HanbonpLIero u




HAaUMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIIUU HAa OTpe3Ke

Haxoxnenue HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIIUU HAa OTpe3Ke

10

Haxoxnenue HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GYHKIIMMA Ha OTPE3Ke

11

Haxoxnexnne HanOoOJIbIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GYHKIIMMA Ha OTPE3Ke

12

Haxoxnexnne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

13

[IprMeHeHre nporu3BOIHOMN 11t
HaXOXICHUA Hannquer (0] pGH_IeHI/IH B
HpI/IKJIa,Z[HBIX 3aga4dyax

14

[IpumeneHnne npou3BOIHON IS
HaXO0XJIEHUS HAWITY4YLIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

15

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukoM

16

[IprMmeHeHre nporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadpukom




17 Komnosunus ¢pyHkuunit

18 Komnosunus ¢pyHkuunit

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckre 0Opa3sl ypaBHEHUI Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAUHATHOW INIOCKOCTH

2 KontponsHas pabora: "Mccnenoanue
(GYHKIU ¢ TOMOIIBIO TPOU3BOTHOM"

3 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [lepBooOpa3Hble 31eMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

25 [lepBooOpa3Hble 31eMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

2 Hurerpain. I eoMeTpudecKkuii CMBbICIT
UHTErpaia

7 Brruucnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herorona-JIeitOuuma

)3 Beruncnenue onpenenéHHOro HHTErpana
o ¢popmyne Herorona-JIeitOuuia

79 [TpuMeHeHne UHTErpana A1 HaXOXKACHUS
TJI0MAIEH TUTIOCKUX (PUTyp

30 [TpuMeHeHne MHTErpana A1 HaXOXKACHUS
00BEMOB r€OMETPUUYECKHX Tell

31 [Tpumeps! pemennii nuddepeHImaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii tuddepeHaTbHbIX

32 .
ypaBHEHUI
MaremaTHuecKoe MOJICITUPOBAHUE

33 peabHBIX MPOILECCOB C MOMOIIBIO
Qg epeHInaIbHbIX ypaBHEHUN

34 KonTponsHas padora: "[lepBooOpazHas u
uHrerpan"

15 TpuronomeTrpuyeckue GyHKIMH, UX
CBOMCTBA U rpauKu

16 Tpuronomerpuieckne GyHKINU, HX
CBOKMCTBA U rpauKu

17 Tpuronomerpuveckne GyHKINU, HX
CBOKMCTBA U rpauKu

18 Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U rpauKu

19 Tpuronomerpuveckne GyHKINU, HX
CBOMCTBA U rpauKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUYECKIX

YpaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewienne TpUroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
KonTtponsnas pabdora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKLIUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(PpMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/IBI PELLIEHUS

norapu(pMHUIECKUX HEPABEHCTB




OcHOBHEBIC MCTObI pCIICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeToIbI peLIeHUS
UppaLMOHATIBHBIX YPaBHEHUH
6 I'paduueckue MeTOIBI peLICHUS
UppaLMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTobl peleHus
II0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTobl peleHus
NIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTobI peleHus
JOrapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTobI peleHus
JOrapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTobl peleHus
68 MOKa3aTeIbHBIX U JIOTapu(HPMUIECKUX
ypaBHEHUH
I'padmuueckue MeTO Bl pemeHus
69 MOKa3aTeIbHBIX U JIOTapu(HPMUIECKUX

ypaBHEHUH




70

I'paduueckue MeTO B! pemeHUs
MOKA3aTeNbHBIX U JOTapU(PMHUUECKUX
HEPABEHCTB

71

I'paduueckue MeTOBI pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
HEPaBEHCTB

72

Kontponbnas padora: "UpparnmonaibHble,
noka3aTtesbHbIe U JIorapupMuueckue
HepaBeHCTBA"

73

KomrmiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (OpMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

KomrmiekcHbie uncna. Anredpandeckas u
TpPUrOHOMETpHYECKasi pOPMBI 3arucu
KOMILJIEKCHOT'O YKCTia

75

Apudmernueckue onepamum ¢
KOMILIEKCHBIMHU YHCJIaAMHU

76

Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YHCJIAMHU

77

N300pakeHne KOMIUIEKCHBIX YUCEI Ha
KOOPAMHATHOW IIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YUCEI Ha
KOOPAUHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHCCJI AJIA




penieHus pU3NUIEeCKUX U reOMETPUIECKIX

3a/1a4

22 KontponpHas pabdora: "KomruiekcHble
yucna"

83 Harypanbnbie u nemnsie yucia

84 Harypasbnble u 1iensle yucia

25 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIBIX YUCE

26 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBbIX YUCE

27 [IpuMeHeHne nprU3HAKOB JEIUMOCTU
uensix yucen: HOJ u HOK

28 [IpuMeHeHne nprU3HAKOB JEIUMOCTU
nensix uncen: HOJ u HOK

29 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJBIX YUCEJI: OCTATKH [0 MOAYJIIO

90 [TpumeHeHre MpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH [0 MOAYJIIO
[TpumeHeHre MpU3HAKOB AETUMOCTH

91 LEJbIX YHCeN: aroput™ EBkiuaa st
pelIeHus 3a/1a4 B LIEJIbIX Ynciaax

9 KonTtponbHast paborta: "Teopus menbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHWIIBHBIE CHCTEMBI M CUCTEMBI-
CJIeICTBUS

94 Cucrtema ¥ COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHBIEC CHCTEMBI U CUCTEMBI-




CIICACTBHUSA

95

OCHOBHBIE MCTOAbI pCICHUA CUCTCM U
COBOKYITHOCTEM pallMOHAJIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEY MppallMOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE MCTOAbI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

100

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUH

101

[IprmeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
pPa3TUYHBIX 00JIACTEe HAyKH U pealbHON
YKU3HU, MHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB

102

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTU4YeCKUX 3ajad U 3aja4d u3
pa3IUYHBIX 00JIaCTeH HAYKU U PEATTbHOU
JKU3HHU, UHTCPIIPCTALNA MMOJTYUYCHHBIX




pe3yabTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUUYECKUX 3ajad U 3aad u3

103 pa3nuyHbIX 00JacTeil HayKH U peanbHOM
YKU3HU, UHTEPIIPETAIUs TOJTYYEHHBIX
pe3ynbTaToB
KonTtponbHas pabdora: "Cuctemsl

104 palMOHATIBHBIX, UPPALIMOHATBHBIX
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUI"

105 PanmonanbHble ypaBHEHUS € MTapaMeTpamMu

106 PannonanbHble HEpaBEHCTBA C
napaMmeTrpamu

107 PanmonanbHbIe CHCTEMBI C MapaMeTpaMu

108 HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

109 HppatnmoHanbHble CUCTEMBI C

napameTpamu

110

[TokazarenbHblEe ypaBHEHUS, HEPAaBEHCTBA
C mapameTpamu

111

[loka3zarenbHble CUCTEMBI C TApAMETPaMU

112

Jlorapudmuueckue ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

113

JlorapugpmuyecKkue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpruyeCKue ypaBHEHUS C
napaMmeTrpamu

115

TpuroHoMeTpUyeCKruEe HEPABEHCTBA C




napaMmeTrpamu

116

TpUroHomeTpuueCcKre CUCTEMBI €
napameTpamu

117

IToctpoenue u ucciaenoBaHue
MaTEMaTUYECKUX MOJENEN PeaIbHBIX
CUTYyalUi C IOMOIIBIO YPABHEHUN C
napaMeTpamu

118

IToctpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIeNel peaTbHbIX
CUTYalUi C TOMOIIIBIO CUCTEM YPaBHEHHI
C mapamMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJENEH PEAIbHBIX
CUTYyalUi C IOMOIIBIO CUCTEM YPABHEHUN
C IapamMeTpaMu

120

KontponpHas pabdora: "3amaun ¢
napamerpamu”

121

[ToBTOpenue, 06001ICHNE,
cuctemarusanys 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anys 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHEHUI"
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[ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanuil: "HepaBencTpa"

125

[ToBTOpeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBenctra"




[ToBTOpenue, 06001ICHNE,

126 o | 1
cucrtemaruzanus 3HaHuii: "HepaBeHcTBa
[ToBTOpenue, 06001ICHNE,
127 cucremarusanus 3Hanuil: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,
128 cucremaTtusanus 3Hanuil: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHme, 0600IIECHNE,
129 cucremaTtusanus 3Hanuil: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHme, 0600IIECHNE,
130 cucremaTtusanus 3Hanuil: "Murerpan u ero 1
npUMeHeHue"
131 [ToBTOpeHme, 0600IIECHNE, 1
cucreMaru3anus 3HaHui: "OyHKkuun"
132 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHKkuun"
133 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
134 Hrorosas kKoHTpoOJbHASA paboTa 1 1
135 Hrorosas kKoHTpoOJbHASA paboTa 1 1
136 [ToBTOpenue, 06001ICHNE, 1
cucTeMaTH3aIMs 3HaHui
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMBI

10 KIIACC

Koxa
MpoBepPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl CpeaHET O oﬁmero 06pa30BaHl/Iﬂ

1

Yucna ¥ BEIUMCIIEHUSA

1.1

OnepupoBaTh TOHATHSAMH: pPALMOHAIBHOE U JICHCTBUTENIBHOE YHCIO,
OOBIKHOBEHHAS U JIECATHYHAs 1POOb, IPOIICHTHI

1.2

BeimmonuaTe  apudmernueckue  omepanM € PAlMOHAIBHBIMH U
JNENUCTBUTEIIbHBIMU YUCIIAMU

1.3

BbImonHaTs npubImKkEHHBIE BBIYUCICHHUS, UCTIONB3YS MPaBUIIa OKPYTIICHUS,
JieN1aTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYUCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENEHb C LIENBIM IOKa3aTeJIeM, CTaHIapTHas
dbopMa 3ammcu NEHCTBUTEIBHOTO YHCIA, KOPEHb HATYpaJbHOW CTEICHHU;
WCIIOIh30BaTh MOAXOIAIIYI0 (POpMY 3amuch ACHUCTBUTEIBHBIX YHCEN JJIS
peLIeHHs TPAKTUYECKHUX 3a7a4 U TIPEACTaBICHUS JaHHBIX

1.5

OnepupoBarh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAaHT€HC IPOU3BOJIBHOIO yIJia;
UCIIOJIb30BaTh  3alKMCh  MPOM3BOJIBHOIO  yrja  4yepe3  oOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKINU

VYpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIENOE,
paloHagbHOEe, UppalMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPaBHEHUE

2.2

BeimonuaTe npeodpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPRXKEHUI M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BeimonHATe mpeoOpa3oBaHusi LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQ)KCHUM U pelaTb OCHOBHBIE THUIIBI LEJIbIX, PAalHUOHAIbHBIX H
HUPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMeHSITI: YpaBHCHUA W HCPABCHCTBA [Jid PCHICHUA MATCMATUUYCCKUX
3a7a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U pealbHOW KU3HU

2.5

MogenupoBaTh peajbHBIE CHUTYalldd Ha S3bIKe ajreOpbl, COCTABIATh
BBIPA)KCHMsI, YPABHEHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, UCCIIEN0BAThH
MIOCTPOCHHBIE MOJIENH € MCII0JIb30BaHUEM amIapara areopbl

OyHKIUU U TpaguKu

3.1

OmnepupoBath MOHATHAMU: (QYHKIHS, CTIOCOOBI 3aanusl GyHKIIUU, 00JIaCTh
ompenelicHusT W MHOXKECTBO 3HaueHWW GyHKOHHM, Tpaduk (yHKIHH,




B3aUMHO OOpaTHbIC (PYHKITUN

OnepupoBaTh NOHATUAMH: YETHOCTH W HEUETHOCTh (GYHKIUH, HYIU

32 (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBatk rpaduku GyHKITAN IS peIICHUsT YpaBHEHUH
14 Crtpouth 1 ynTaTh rpadMKu JTUHEUHON (YHKIINH, KBaIpaTUIHONU ()YHKIIHH,
CTETNeHHON (YHKIMH C LENbIM OKa3aTelleM
Ucnonp3oBath rpaduku QyHKUMA 11 HMCCIENOBAHUS MPOLECCOB U
3.5 3aBUCUMOCTEH TpHU PEIICHWH 3aJad W3 JPYruX YYeOHBIX MPEAMETOB H
peabHOM JKU3HH, BBIpaXKaTh GOpMySIaMH 3aBUCUMOCTH MEXAY BEIMUYNHAMU
4 Havana marematndeckoro aHaiansa
41 OnepupoBaTh MOHATHUSAMHU: TOCIEAOBAaTENbHOCTh, apupMeTnyeckas u
’ F€OMETPUYECKAsl IPOTPECCUU
49 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YyOBIBaIOIIas TeoMeTpuiecKas
’ mporpeccus, cyMMa OE€CKOHEUHO yOBIBAIOIIEH reOMETPUIECKON MPOrPEeCcCUu
4.3 3amaBaTh MOCIIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30oBarh CBOMCTBA TMOCJIENOBATEIBHOCTEM M MPOrPECCUd s
’ pelIeHus pealibHbIX 3a/]1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, OTIEPALIMU HAJlT MHOKECTBAMH
Hcnons30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar JUisl  ONKUCAHUS
5.2 pEAbHBIX TPOIECCOB U SIBJIICHUH, NP PEIICHUH 33434 U3 IPYTHX YIeOHBIX
MpeaMETOB
53 OnepupoBarb  MOHATUSIMU:  ONpENEICHUE,  TEOopeMa,  CIEJCTBUE,
JI0Ka3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna 1 BIYUCIIEHUS
OnepupoBarh MNOHATHAMM: HATypaJbHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JEIUMOCTH LEJbIX YHCEJ, Pa3JIOKEHUE 4YHUCiIa Ha TMPOCThIC
MHOXHUTEH 7151 PEeIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHb C PALlMOHATIBLHBIM IMOKAa3aTeIeM
13 OnepupoBarh MOHITUSIMH: JIOTapu(pM YHCIa, ACCATUYHBIC M HATypaIbHBIE
' JorapuQMsI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBa CTENEHM JUII MpeoOpa3oBaHMSA  BBIPAXKECHUH,




ONEepUpPOBaTh TMOHATUSAMU: I[OKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPaBHEHUI 1 HEPABEHCTB

2.2

BommonusaTe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEpXKAIIUX Jorapudmsl;
ONEepPUPOBATh MOHATUSAMU: JIOTApUPMUUECKOE ypaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE THUIIBI IOTapU(PMUUECKUX ypaBHEHUI 1 HEPABEHCTB

23

HaxoauTs pernienus npocTelmx TPUrOHOMETPUIECKIX HEPABEHCTB

24

OnepupoBaTh MOHATUAMH: CUCTEMA JMHEUHBIX YPAaBHEHUU U €€ pEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH Ul pEeUICHHs MPAKTHYECKUX
3a1a4

2.5

Haxonuts peleHus npoCcTeNInX CUCTEM U COBOKYITHOCTEH PAallMOHAIIBHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPQ)KEHHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI [0 YCIOBHUIO 3aJayu,
UCCJIEIOBATh MOCTPOSHHBIEC MOJIENIH C UCTIONB30BaHUEM armapaTa anreopsl

OyHKIUHN U TpapuKU

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKM SKCTpeMyMma (QYHKIUH, HauOojbllee U
HaMMEHblIIee 3HaYeHHUA (DYHKIMHM Ha MPOMEXYTKE; HCIIOIb30BaTh MX IS
rccaeaoBaHus QYHKIHMH, 3aaHHOU rpaduKoM

3.2

OnepupoBath MOHATUAMH: TpadUKH MOKA3aTEeIbHOH, JTOTapuMHUIECKON U
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HX HA KOOPAWHATHOU
IJIOCKOCTH M UCIIOJIb30BATh ISl PEIICHUs] YPAaBHEHUN U HEPABEHCTB

33

N3o0pakaTh HA KOOPAMHATHOU TJIOCKOCTH TpaUKU JIMHEHHBIX YpaBHEHUM
Y UCTIOJIb30BaTh UX JJI PELICHUS! CUCTEMbI IMHEHHBIX ypaBHEHHI

3.4

Ucnonp3oBath rpaduku QyHKUMA 11 HMCCIENOBAHUS MPOLECCOB U
3aBUCHUMOCTEH U3 APYTrUX y4eOHBIX AUCHUTUINH

Havana maTemaTHuecKoOro aHajim3a

4.1

OnepupoBaTh MOHATUSAMU: HENPEPBIBHASL PYHKIINS, TPOU3BOIHAS (DYHKIUY;
WCIIOJIb30BaTh TE€OMETPUYCCKUA U (PU3UUECKHI CMBICT TMPOU3BOIHOM ISt
pelenud 3aaa4

4.2

HaxonuTe  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (QYHKUWH,  BBIUYUCIATH
MIPOM3BO/IHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKIIMN

4.3

Hcnonp3oBaTh MMPpOU3BOAHYIO JIIsL HUCCICA0BaHUA q)YHKI_[I/II/I Ha
MOHOTOHHOCTb U J3KCTPCMYMBbI, MPHUMCHATHL PE3YJIbTATbl HCCICIOBAHUA K
MOCTPOCHHIO IPpahuKOB

4.4

Hcnons3o0BaTh MNPOU3BOAHYIO IJId HAXOXKIACHUA HAWIYUIICTO PCHICHUSA B
MPUKIIAAHbIX, B TOM YUCJIC COUAJIBHO-3KOHOMUNYCCKHUX, 3alavdax

4.5

OnepupoBaTh TOHATHSAMH: TEpBOOOpa3Hass M HUHTErpai; MOHUMATh
T€OMETPUUYECKUIN M (PU3NUECKHUI CMBICT MHTErpajia

4.6

HaxonuTte nmepBooOpa3Hbie 37eMEHTAPHBIX (DYHKIIMA, BEIYUCIATH HHTET Al
o ¢popmyne Herotona — JleliOnua




4.7

Pemrate mpukiagHble 3324, B TOM YHCIE COIMAIbHO-3KOHOMHUYECKOTO U
(buU3NIECKOTO XapakTepa, CpeACTBAMU MaTEMaTHYECKOTO aHaTN3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucnia 1 BIYUCIICHUS
Panmonaneupie  umcna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOIICHTHI,
11 OECKOHEYHBIC MEPUOINYECKUE TPOOH. ApudMeTHUECKHEe ONEepaIy C PalliOHATLHBIMU
’ YUCJIaMH, TPeoOpa30BaHMs YUCIIOBBIX BhIpakeHu. [Ipumenenne npobeit u nmporeHToB
JUISL peLIEHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpACiIeil 3HAHUM U peaabHOU KU3HU
JleticTBuTenbHBIE YKCIa. ParmoHanbHbIe U UppalliOHANIBHBIC Yncaa. ApudMeTUIECKHE
1.2 omepanuu C JEHCTBUTEIbHBIMUA YHclIaMd. [IpuOamkEHHBIC BBIYHMCICHUS, TMpPaBUIIA
OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenens ¢ 1nienpiM nokazatenem. CtangapTHas ¢hopma 3anmucu JeHCTBUTEIIBHOTO YUCTa.
1.3 Hcnonw3zoBanne momaxomsmeld (popMbl 3amucHu IEHCTBUTEIBHBIX YHCEN ISl PEIICHHS
MPaKTUYECKHUX 3a/1a4 U TPE/ICTaBIICHUS TaHHBIX
14 Apudmernueckuii KOpeHb HaTypajbHOW creneHH. JleWCTBUS ¢ apupMETHYECKUMHU
' KOPHSIMHU HATYPaJbHON CTCIICHH
L5 CuHyc, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
aApPKTAaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxmecTBa U TOXK/IECTBEHHBIE TPEOOPa30BaAHUS
29 [IpeoOpazoBanre TPUTOHOMETPUUECKHUX BbhIpakeHUH. OCHOBHBIC TPUTOHOMETPHUYECKUE
' bopMyIbI
53 YpaBHeHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meton
' HUHTEPBAJIOB
2.4 Pemenwue nensix u [poOHO-palMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenre nppaloHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 | PemeHne TpUrOHOMETPUYECKUX YPaBHEHUN
57 [IpuMeHeHne ypaBHEHUN 1 HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/a4 U 3a7a4 U3
' pa3IMYHBIX 00JaCTei HAYKH U PealIbHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukumst, cmocoObl 3amanus ¢ynkuuu. [paduk ¢dyakun. B3ammaO o00paTHBIC
' GyHKIUH
39 OOnacte ompeneneHuss W MHOXECTBO 3HaueHMH ¢Qynkumu. Hymm  ¢dyHxumm.
' [TpoMexyTku 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUN
33 CrenenHast (yHKIUS C HATypaJbHBIM U IENBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa 1 rpadvK KOPHS 71-0¥ CTETICHU
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Tpuronomerpuyeckas OKpPY>KHOCTb, OIpeleJeHUe TPUTOHOMETPUYECKUX (DyHKUIUN
YHCIIOBOTO apryMeHTa

Havana maTemaTHuecKoro aHajim3a

4.1

IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHWd  IOCIEAOBATEIBLHOCTEH. MOHOTOHHBIE
MMOCIEI0BATEILHOCTH

4.2

ApudmeTrnueckas U reomMeTrpuueckas mnporpeccud. beckoHeuHo —yObIBaromas
reomerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOMN
nporpeccuu. @Dopmysia CIO0XKHBIX TMPOLEHTOB. lcnonp30BaHue MpoOrpeccuu Ais
peleHus peajbHbIX 3a1a4 IPUKIIaJHOTO XapaKTepa

MHoXecTBa U JOTHKa

5.1

MHoxecTBO, oOmnepanuu Haj MHOXecTBamu. Jluarpammel Oiinepa — Benna.
[IppuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO —amnmapara g ONHUCAHMS  PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB

52

OHpGHGHCHI/IC, TCOpCMa, CICACTBUC, JOKA3aATCIILCTBO

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA

1

Yucna ¥ BBIYUCIIEHUS

1.1

HaTypa.anLIe " LECJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTHU T ECJIbIX YUCEIT

1.2

CreneHb C palimoHaIbHBIM MTOKa3areseM. CBOMCTBA CTENEHU

1.3

Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapru(MbI

2

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpeoOpazoBanue BEIpAKEHUIA, COACPIKALIMX JIOTAPUDMBI

2.2

[IpeobpazoBanue BEIpAKEHUH, COAEPKAIIUX CTETICHU C PAIMOHATBLHBIM MTOKa3aTeIeM

23

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

IToka3arenbHble ypaBHEHUs U HEPABEHCTBA

2.5

Jlorapugmuueckue ypaBHEHUS] 1 HEPABEHCTBA

2.6

CucreMbl TMHENHBIX ypaBHEHUN. PellleHne npuKkiIagHbIX 3314 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

2.7

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHHUM U HEPABEHCTB

2.8

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0O MATEMATHYECKUX 3a/1a4
¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKU U pealbHOM KU3HH

OyHKIUHU U TpaduKu

3.1

Oynkius. Ilepuognueckue ¢GyHkuuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKILUH.
MakcumMymMbl U MHHMMYMbl (QyHKUuu. HawmOonbliee W HauMeHblee 3HAYCHUE
GYHKIIMHM HAa IPOMEKYTKE




3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
33 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOMCTBA U IPapUKH
3.4 Hcnonp3oBanne rpadmkoB PyHKITUN TSl pEIICHUST YpaBHECHUHN U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIUI IS UCCIIETOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT MpPH pEIIEHUWU 3a7ad M3 JAPYruxX Yy4eOHBIX MPEAMETOB H
pEATbHOM KU3HU
4 Havana maremaTnueckoro aHanusa
4.1 HenpepsiBabIe DyHKIIH. MeTO HHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerpuueckuii 1 GU3NUECKHUI CMBICT TIPOU3BOIHOM
43 [Ipow3BogHbIe d1eMeHTapHBIX (QYHKIUHA. DOpMynabl HaXOXIACHHsS TMPOU3BOIHOMN
’ CYMMBI, IPOU3BECHUS 1 YACTHOTO (DYHKIIUI
[IpumeHneHrne NPOW3BOMHONM K HCCIAEAOBaHWIO (PYHKIIMA HAa MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. Haxoxnenrne HauOobIIero W HaMMEHBIIETO 3HA4YeHHS (DYHKIIMH Ha
OTpe3Ke
[TpuMmeHeHre MPOU3BOJHON ISl HAXOKICHHUSI HAWTYUIIEero perieHusl B MPUKIaTHbIX
4.5 3amauax, JUIsl OMpEACNICHHs] CKOPOCTH Tpolecca, 3aJaHHOTO (GOpMyIod WU
rpadukom
4.6 [TepBooOpa3znasi. Tabnuia mepBoOOPa3HBIX
47 WHuTerpai, ero reomeTpudeckuii U pusnueckuii cMbIci. Beraucienune mHTErpaga mo

¢dopmyne Heiotona — JleliOHuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJbTaTaM OCBOCHHS
NPOBEPSIEMOr0 = OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Branenne wMeromamm J0Ka3aTelIbCTB, ANTOPUTMAMHU PELICHUS 3ajad;
yMeHue (GopMyIHpOBaTH W ONEPHPOBATH MOHATHUSAMH: OIpEeTICHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPU3HAK, IOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIOJIOXXHOE YTBEP)KACHHUE, NPHBOAUTH HPUMEPH U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIINY;
IPOBOJNTH J0Ka3aTeIbHbIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLIEHHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PAcCy)XIEHHH; yMEHHE OIepHpOBAThH
HOHATHSAMH: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB M SBICHUH M NPU PEIICHHUHU 3a/ad, B TOM
YHCcIie U3 IPYrUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CB3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OIUCBIBATh Tpadbl Pa3NTUYHBIMU CIOCOOAMU; MCIIOJIb30BaTh Tpadbl Mpu

pelICHNN 3a1a9

YmMmenne ONCpUpoOBaTh MNMOHATHUAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHb C IIeJBIM ITOKa3aTesieM, KOpEeHb HAaTypallbHOW CTENICHH, CTETICHb C
PpaluOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHLIM IIOKa3aTcJIEM,
JorapuM UHWCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJHHOTO YHCIIA,
OCTAaTOK [0 MOMYJIO, PAIMOHATBHOE YHUCIIO, WPPAIMOHATBLHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IECHCTBHTEIBHBIX
2 YHCell; YMEHUE UCIOIB30BaTh MPU3HAKH JCTUMOCTH, HAUMEHBIIHA 00N
JeTUTeNh W HauMeHbIlee o0Ilee KpaTHoe, anroput™M EBkimma mpu
peIICHUN 3aaa4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMU CHCTCMAaMU
CYUHCJICHUS; YMEHHUE BBITIOJNHITH BRIYMCIICHUE 3HAUCHHI U TpeoOpa30BaHus
BBIPDOKECHUA CO CTENEHSMU M Jiorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHATIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIEPUPOBATH  IOHATUAMMU:

MOCIIEI0BATENbHOCTh, apu(MeTHUecKas TMpOorpeccus, TIeoMeTpruIecKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T'€OMETpUYECKass MPOrpeccus;
YMEHHME 3a/laBaTh II0CJIE€JOBATEILHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKAass U ainreOpanyeckas); yMeThb
POM3BOUTH apu(METHUYECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCTIONH30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
HNOHATUAMM:  MaTpuua 2x2  wu  3x3, onpeaenuTenb  MaTpHIb,

TEOMETPUUYECKUM CMBICTT OTIPEACTUTENS

YMeHune onepupoBaTh MOHATHSAMU: PpPalMOHAJIbHBIE, WPPALUOHAJIBHEIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(MHUUECKHe, TPUTOHOMETPUUECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE ONEPUPOBATH
HOHATHSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpazoBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHCTEM; YyMEHHME pellaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOUIBIO paA3JIMYHBIX NPUEMOB; peIIaTh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbl C IapaMETPOM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MATEMATHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InyHbIX 001acTel HAYKHU U pealbHOM KU3HH

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (DYHKIUH,
NEePUOMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTh
byHKIIMHA, KCTpeMyM (QYHKITUH, HAauOOJbIIee W HAaUMEHbIEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBast ¥ BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPHUYCCKHHA U
¢u3uueckuif CMBICI TNPOU3BOJHOHM, TepBooOpa3Has, ONpeAeaEHHbIH
MHTErpajl; YMEHHE HAaXOAWTh ACUMMTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE  CYMMBI, IPOU3BEJCHUS, YACTHOTO U
KOMITO3MIMH (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTeIbHOH K TrpaduKy
GyHKUIMU; YMEHHME HAaXOIUTh IPOU3BOJAHBIC HJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIEIOBAaHUS (YHKIUH,
HAXOJUTh HAWOOJNIBIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIHIA; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJB30BAHHEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXJACHUS HAWIy4IEero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-5KOHOMHUYECKUX |

buznYecKuX 3a7avax; HaXOJUTh TUIOMIATU U O0BEMBI GUTYDP C TIOMOIIBIO




HUHTCrpaaa;, NpUBOAWUTL HNPUMCEPbBI MATCMATHUYCCKOIO MOACIHMPOBAHUA C

noMoInbio AuddepeHInaIbHbIX YpaBHECHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHUH, oOpaTHas GYHKIIHS,
KOMIO3UIUS (DYHKIMM, NIuHEHHas ¢QyHKUWSA, KBaapaTUdHas (QYHKIUS,
panMoHanbHas (QYHKLHMSA, CTeNeHHas (QYHKLIHSA, TPUTOHOMETpUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIWH, MOKa3aTesbHAs U
norapupmMuueckass (PyHKIIMH; YMEHHE CTPOUTh TpadUKHd H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  npeoOpa3oBaHuss  rpadukoB  (GYHKUHUH,
UCIOJIb30BaTh TPa(UKK Ul W3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyIaMHU 3aBUCHUMOCTH MEX1y BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpauku (QYHKIUH UIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHU YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUMOB (B TOM YMCIE Ha
MPOIEHTHI, AOJIM W YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOTH, 3aJa4d U3 OOJIAaCTH YNpaBJICHUsS JTUYHBIMH M CEMEHHBIMU
dbuHAHCAMM); COCTAaBIISITh BBIPAKCHUS, YPABHECHHs, HEPABEHCTBA U UX
CHUCTEMBl N0 YCIOBUIO 33J1ayd, HMCCJENOBATHh IMOJYYEHHOE pEUICHUE U
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJbTaTOB; YMEHHE MOJEIUPOBATH
peanbHblE CUTyallud Ha $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKECHMUS,
YpaBHEHUsI, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1auH, UCCIEA0BATh
MOCTPOCHHBIE  MOJEJIM C  HCIHOJb30BAaHUEM  ammapara  aireOpsl,

HUHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHyecKoe, MeIuaHa,
HanOoJIbIlIee ¥ HAMMEHBIIIee 3HAUYCHUS, pa3Max, JUCIIEPCUsI, CTaHIApTHOE
OTKJIOHCEHUE YHCJIOBOI'O Ha60pa; YMCHHC HU3BJICKATb, UHTCPIIPECTUPOBATH
nH(}OpMaIrio, IPEICTaBICHHYIO B TaOJIMIIaX, HA QUarpammax, rpadukax,
OTPaXXaroLlYyI0 CBOMCTBA PEalbHBIX MPOLECCOB U SBJICHUM; NMPEACTABIATH
uHDOpMAIMI0O C TIOMOIIBID TaOJMII ©W JAWarpaMM; HCCIIEIOBATh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHUCJIC C MPUMCHCHUCM rpa(bnqecm/lx
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)UueCcKH MCCIEI0BaTh COBMECTHBIC

HaOJIIOICHUS C MOMOIIIBIO JMarpaMM pacCeUBaHUs U JTMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYaHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSTHOCTh C MHCIIONB30BAaHMEM TpaUUECKUX METO/OB; IPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSATHOCTEH, (OpMYIy IOITHON
BEPOATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATh
NOHATUSAMM:  ClIyyailHas BEJIMYMHA, pAacIpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAaHHE, MUCIIEPCUsl M CTaHAapTHOE OTKIOHCHHE
ClyuallHOW  BENWYMHBI, (QYHKIMHA pPaCOpeleNieHHus W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTeIbHOTO ¥ HOPMAILHOTO pacIpe/iejIieHNil; yMEeHHe
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacrlpeAeieHUl A pelieHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHUM; YMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHSX; YMCHHE
ONIEpPUPOBATH MOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TEPecTaHoBOK; OmHOM  HploTOHa; yMeHHMe  NpPUMEHSTH
KOMOWHATOpHBIE (PAKTHI U PAcCy>KACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOATHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIIPETUPOBATH MTOIYyYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yIia, INIOCKUN YroJl, IBYIpPaHHbIN
yroj, TPEXTPAHHBIA YTrOJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEePNEHAUKYIISIPHOCTD MPSAMBIX M IIOCKOCTEM, Yroa MEXIy HpsIMbIMH,
Yroa MEXAy MpsAMOM U IUIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMBIMH,
paccTosiHue MEXIy IUIOCKOCTSMU;, YMEHHE MCIOJIb30BaTh MPHU PELUICHUU
3aa4 U3y4yeHHbIe (PaKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OICHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MAaTEMaTHYECKHE
MOJENIM C IOMOIIBI T€OMETPUYECKUX MOHATHM M BEJIWYMH, PpELIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3alav4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuiies, Npu3Ma, NHpamunaa, (Gurypa u TOBEPXHOCTh
BpallleHus, [MWIWHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIOMAIL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, LWIMHApPA, O0BEM KyOa,
IpAMOYTOJIBHOTO IapajuiCjiennuncaa, nHupaMuabl, I[MIPU3MbI, NWIWHIpPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IMWIHHIPA,

napajjiCJibHbl€ OCH HWJIW OCHOBAHWIO, CCUCHHC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepsl, WIMHAPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHMKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpBI M MOBEPXHOCTH
BpAILCHUS, UX CEUEHHS, B TOM YHUCIIEC C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTH CBOMCTBA T'€OMETPUUYECKHX (UTYp, CaMOCTOSTEIHEHO
dbopMynHupoBaTh OnpeAeNeHUs U3ydaeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKaX T€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH WU
ONpoBepraTh HWX; YMEHHE TMPOBOAUTH KiaccHu(UKauuioo ¢GUryp 1o
pa3NMYHBIM TpPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE OMOJIHHUTEIbHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh TOHSATUSMH: JBH)KEHHE B  IMPOCTPAHCTBE,
HapaJuIeJbHBIA MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B INPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHHe MMOA0OUsA, TMON00HBIE (UTYpBI; yMEHHe
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYpHI, B TOM YHCJIE B IPHPOJE,
UCKYCCTBE, apXHTEKTYpE; UCIOJIb30BaTh FT€OMETPUICCKAE OTHOLICHUS TIPU
pelIeHHH 3ajad; HAXOJWTh T'COMETPHYECCKUE BEIMYHMHBI (IUIMHA, YTOJI,
Iomaas, 00bEM) MpH PElICHUH 3a7ad U3 JPYrHX YU4EOHBIX MPEIMETOB U
W3 peaJbHOW JKU3HU; YMEHHE BBIYHCISATH T'€OMETPUYECKHE BEIMYMHBI
(uMHa, yromj, IIOWIaab, OOBEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyNIBI M METOIBI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouans chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  MapajUIeiIeNue/a, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYca, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (QUTYP
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YMeHue onepupoBaTh NOHATUSMHU: MPSMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEICHNE BEKTOpa Ha YHUCIO, pa3JIoOKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOM3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXIY
BEKTOPAMU; YMEHHE HCIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeToOB
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YMenue BBI6I/IpaTB MOAXOAAIIMNN METO, A1 pelICHUd 3aJa4r; TOHUMAHNC
SHAYUMOCTH MATEMATHUKHW B HU3YYCHHUHU IPUPOJHBIX H O6HI€CTBCHHI)IX
ImponcccoB u ﬂBHeHHﬁ; YMCHHC pacCliO3HAaBaTb TMPOSABJICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC MPUBOJUTHL IMMPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUI POCCUMCKON U MUPOBOW MAaTeMAaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JCINUMOCTH I ECIBIX YHUCECII

Pammonaneupie  uucna. OOBIKHOBEHHBIE U JCCATUYHBIC JIpOOH, TIPOIEHTHI,

1.2 OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuil KOpeHb HATypalbHOW cTerneHu. J{eWCTBUS ¢ apupMEeTHUIECKUMHU
' KOPHSMH HaTypaJIbHOU CTCIICHU
L4 Crenens ¢ 1enbpIM nokaszareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTEIIEHH
L5 CuHyC, KOCMHYC M TaHI€HC 4YMCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble 4Yncia. ApUPMETHYECKHE ONepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkEéHHbIC BEIYUCICHHS, PAaBUIIa OKPYTJICHHS, TIPUKUAKA U OIICHKA
pe3ysbTaTa BEIYUCICHAN
1.8 [IpeoOpazoBanue BeIpaKECHUN
1.9 KommnekcHsle uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lemnpie 1 1poOHO-palOHATBHBIC YPaBHEHUS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronomeTpuyecKkue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOTrapUPMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATIFHBIE HEPABCHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPABHEHH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMeTpaMu
2.11 Martpuiia cucTeMbl JTUHEHHBIX YpaBHEHUN. OnpeneuTesb MaTPULbI
3 DOyHKIIUA U TpaPUKH




OyHK1UA, cnocoObl 3amanus (pyakmuu. ['paduk dyaknmm. B3aumuo oOparHbIe

>l ¢yukuuu. YétHelie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
O6nactp ompenencHUss M MHOXKECTBO 3HadeHW GyHkuuu. Hymn ¢yHKum.
10 [TpoMexyTKH  3HAaKOMOCTOSHCTBA. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl U MHUHUMYMBI (QyHKUuu. Haunbombiiee ¥ HauMeHblee 3HAuUCHHE
(GYHKINU Ha TPOMEXKYTKE
13 Crenennass (yHKIMS C HATypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [oka3zaTtenpHast 1 norapudmudeckas QyHKIIHMH, UX CBOUCTBA U TpaduKu
16 Toukm paspeiBa. AcumnTorel rpadukoB (yHkiuid. CpoiicTBa (QyHKIUH,
' HETPEPhIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX IPOIIEHTOB
4 Hauvana maremarnyeckoro aHaamsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHeHre NPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 3KCTpeMyMbl. Haxoxnenue HanOONbIIEro U HAaMMEHBIIErO 3HaYeHUS (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHO»ecCTBa U JIOruKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena ¥ MOBEpXHOCTH BpALICHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTuueckoro aHanmsa; 10 kiacc.
yray6nennoe ooyuenue Mepznsk A.I'., Homuposckuit JI.A., [Tonsxos B.M.; nox
penakuueii [lononbckoro B.E. O61iecTBO ¢ orpaHUUE€HHOM OTBETCTBEHHOCTHIO
Nznarensckuii neaTp « BEHTAHA-I'PA®»; AxuimonepHoe 00IIeCTBO
«M3parenscTBO «lIpocBenieHune»

* Maremaruka. Anre6pa u Hayana MaTeMaTHueckoro aHanumsa; 11 kiacc.
yriyosneHHoe ooydenue Mepaisik A.I'., Homuposckuii JI.A., ITonsakos B.M.; nox
penakuueii [lononsckoro B.E. O61iecTBO ¢ orpaHUUE€HHOM OTBETCTBEHHOCTHIO
Nznarensckuii neaTp « BEHTAHA-I'PA®»; AxuroHepHOE 00IIECTBO

«3marensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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