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HOACHUTEJIBHASA 3AIIMCKA

VY4eOusplii Kypc «AnreOpa W Havajla MaTEMaTHYECKOTO aHAIM3a» SIBISIETCA
OJTHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpPeIHEro ooIiero odpazoBaHus,
MIOCKOJIbKY, C OJJHOM CTOpPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YUEHHUSl BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYTroil CTOPOHBI, (OpMUpPYET
JOTHYECKOe M abCTPaKTHOE MBIIUICHHE 00y4YaloNIuXcs Ha YpOBHE, HEOOXOAMMOM
JUIsl OCBOEHUsI MH(OpMAaTUKK, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U APYTUX
JUCLMIUIMH. B paMkax aaHHOro y4yeOHOro kypca oOydarolluMecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM SI3IKOM COBPEMEHHOH HaykH, KoTopas (OopMyIHpyeT CBOU
JOCTHKCHHS B MaTeMaTHIeCKOU (opMme.

VY4eOHbIll Kypc anreOpsl U Hayajgd MaTEMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY JJI YCIEIIHOI'O OBJAJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
NOHMMAaHUSI OCHOBHBIX TEHJEHIIUI Pa3BUTUSI SKOHOMHMKHU U OOILIECTBEHHON JKU3HH,
NO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX Ui JajbHeWiiero oOpa3oBaHUs U B
IOBCETHEBHOM XKM3HU. B TO ke Bpems oBiajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIHMSIMU anreOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEPKJEHUS C MOMOUIbI0 MHAYKIMU U PACCYXKJaTh ACHYKTHUBHO, UCIIOJIb30BaTh
00001IeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE M aHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xoxe m3yuyeHus ydueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYE€CKOIrO
aHaJin3a» 00ydYaroIMecs IMOJY4aroT HOBBIM ONBIT PELICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MaTeMaTHUYECKUX MOJIENEeH peallbHbIX CUTYalluH,
UHTEPNPETAlU  TOJYYEHHBIX  PEHIEHWH, 3HAKOMATCA C  [pUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIJIAIOLIMMUCS MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaAMU.

VY4eOHbIli Kypc 00J1ajae€T 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IOTEHILIUAJIOM,
KOTOpBIM peanu3yeTcss Kak depe3 Y4eOHbI MaTepuas, CIOCOOCTBYIOMUN
(bOpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHUS, TaK M dYepe3 crneuuduky ydeOHOM
NESTENbHOCTH, TpeOyroUell MpOJOKUTEIbHOM  KOHIIEHTpAalMd BHHUMAaHUS,
CaMOCTOSITEIILHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyY€HHBIN pe3yJIbTaT.

B ocHoBe MeToaMkn 00ydeHHs anreOpe U HayajlaM MaTEMaTUYECKOIrO aHAIHN3a
JCKUT JIEATENbHOCTHBIA TPUHIUI OOYUYEHHUS.

B ctpykType yuedbHoro kypca «Anredpa 1 Hadyajga MaTEMaTUYECKOT 0 aHAIN3a
BBIJICJIEHBl  CIEAYIOIIHME COJAEPKATEIbHO-METOANYECKUE JuHuM: «Yucima wu
BbIUUCIICHUA», «DyHKIUN U rpadukn», «YpaBHEHUs M HepaBeHCTBay», «Hauama
MaTEMaTUYECKOro  aHaiau3a», «MHoxecTBa U Joruka». Bce oCHOBHbIE
COJIEPKATEIIbHO-METOANYECKUE JIMHUM U3Yy4aloTCsd Ha MPOTSDKEHUU JBYX JIET



0o0y4eHHUs Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHusi, ECTECTBEHHO JOMOJHSIS APYT
Jpyra U MOCTENIEHHO HACHIIIAsICh HOBBIMH TEMaMH U pa3fienamu. J[aHHbIi yaeOHbIN
KypC SIBJISICTCS WHTErPAaTHBHBIM, ITOCKOIBKY OOBEAMHSIET B cebOe cojepkaHue
HECKOJIBKAX MAaTEMaTUYECKUX TUCIUIUINH, TaKUX Kak anaredpa, TPUTOHOMETpPHS,
MaTEeMaTUIECKUN aHAIIN3, TEOPHUST MHOKECTB, MaTeMaTH4decKas Jioruka u apyrue. [To
Mepe TOro Kak o0ydaroliuecs OBJaJIeBatOT BCE 0oJiee MUPOKUM MATEMaTUYECKUM
amnmapaToM, Y HUX TIOCJIEIOBATEIIEHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJEIh PEATbHOW CHUTYyallud, MPUMEHSATH 3HAHUS,
MOJTyYCHHBIC TIPU HM3YYCHHH YYeOHOTO Kypca, JUIsl PelIeHUsS CaMOCTOSITEIBHO
c(hOpMYIUPOBAHHOW MaTEMAaTHYCCKOW 3a7add, a 3aTeM HHTEPIPETHPOBATH CBOH
OTBeT.

ConepxaTenbHO-METOANYECKass JTUHUA «UWClia ¥ BBIYHCICHUS» 3aBEpIIacT
(dbopMHUpOBaHNE HABBHIKOB MCTIOIB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO HAa YPOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpenHero oo1iero
oOpa3oBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHWIO  HABHIKOB
PaAIMOHAJIBHBIX BBIYMCIICHHUM, BKJIIOYAIOMINX B CEOSI MCIIOJNIb30BAHUE PA3ITHMYHBIX
dbopM 3amucu 4YHClIa, YMEHUE JeNaTh NPUKHUAKY, BBITONHITH MPHOIMKEHHBIC
BBIYHCIICHUS, OLICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEMAaTHUYCCKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYy4YalomUMCS MHOXKECTBA HATYPaJIbHBIX, LENbIX,
paIlMOHAIBHBIX U JCUCTBUTENBHBIX  YHCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KakaoM ©3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My crenupuyecKkne 3aJaddl W Olepaluu: JeICHHe Haleno,
ONEpUPOBAHUE OCTATKAMH HAa MHOXECTBE IIENBIX 4YHCEeT, OCOoObIe CBOICTBA
PaIMOHAIBHBIX U UPPANMOHATBHBIX YHUCET, apu(METHISCKUE OMEpariii, a TaKKe
W3BJICUCHUE KOPHS HATypajJbHON CTEMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCE].
bnaromapsi mocnenoBaTeIbHOMY PACIIUPEHUI0 Kpyra HCIONb3yeMbIX YHCeT |
3HAKOMCTBY C BO3MOXXHOCTSMH WX MPUMEHEHHUS JJIS PEIICHUs Pa3IudHbIX 3aj1a4
dbopMupyeTCsl TIpeICTaBIeHHe O SAMHCTBE MAaTEMaTHKH KaK HayKHM M €€ poJid B
MOCTPOCHUU MOJIENEH peallbHOTO MHUpa, HIMPOKO HCIIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aITHsL.

Jluaus «YpaBHEHHsSI M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUHM BCETO
o0y4yeHHs Ha YpPOBHE CpEIHEro oO0Iero o0pa3oBaHUs, MOCKOJIBKY B KaXIOM
pasnene IlporpamMmbl MpenyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydarolIuecs OBJIAJICBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
paIlMOHANIBHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUDPMHUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUM, HEPAaBEHCTB M CHUCTEM, a TakKXke 3ajaad,
coJiepKaiux MmapaMeTphl. lloydeHHbIE YMEHHS IIMPOKO HWCIIOIB3YIOTCS TIPH
UCCIIeZIOBaHUH (YHKITUI C TIOMOINBIO MPOU3BOTHON, TIPU PEIICHUH MPHUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HaXOXKJeHUE HAaMOOJIBbIINX U HAUMEHBIIUX 3HAYCHUHN (PYHKITUH.



JlanHas coneprkaresibHas JIMHUS BKJIIOYAET B ce0s Takke (POpMUPOBAHUE YMEHUM
BBINIOJIHATh ~ pacy€rsl 1Mo  QopMynaMm, MpeoOpa3oBaHMs  PallMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKXKEe BBIPAXKEHU,
COJlepKalllNX CTENEHUu U JiorapupMmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepHalla IPOUCXOIUT JajdbHENIIEe Pa3BUTHE AJITOPUTMHYECKOTO U a0CTPAKTHOT O
MBIIIJIEHUST 00yyaromuxcs, GOpMHUPYIOTCS HABBIKM ACIYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPaBEHCTB. AnreOpa nmpeniaraet 3hpexTuBHbIC
WHCTPYMEHTBI Ul PEIICHUS NPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ad,
HaIJISIAHO TEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuUHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcs ¢ JPYrMMH JIMHUSMH Y4€0HOrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEN0BATENBHOCTh NU3YUEHUs MaTepuana. M3yuenue cTeneHHon,
NO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWUCTB
U rpaduKoOB, UCTIONb30BaHUE (DYHKIIMM JUIsl pelIeHus 3aJad U3 JAPYTruX Y4eOHBIX
IPEIMETOB U PEATIBHOM )KU3HU TECHO CBSI3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaK M C pEIICHHEM YpaBHEHUW U HepaBeHCTB. Ilpum 3TOM OosbllIOE BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUSI BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTH MEXIY
pPa3IUYHBIMA BETMYMHAMH, KCCIEIOBAaTh TOJMYyYEeHHbIE (QYHKIIMU, CTPOUTH UX
rpaduku. Marepuan 3Toi cofepKaTeIbHON TUHUY HAIICJICH HA Pa3BUTHE YMEHHUM U
HABBIKOB, ITO3BOJIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXY BETUIMHAMH B PA3JIMYHON
dbopme: aHanUTHYECKOH, Tpaduueckoit u cioBecHo. Ero n3yuenue crocodocTByeT
Pa3BUTHIO aJTOPUTMHYECKOTO MBINIJICHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3aLNH, UCITOJIb30BAHUIO AaHAJIOTUH.

ConepxarenbHasg nuHUs «Hadama MaremMaTH4ecKoro aHainu3ay» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MATEMaTUYECKUX, TaK U NPUKJIAIHBIX 3a7ad4,
JIOCTYITHBIX OOYYaronMMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpaduKu CIOXHBIX (DYHKIMNA, OMpPEAeNsiTh WX HAWOONbIINE U HAUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUIYyp U OOBEMBI T€, HAXOAUTh CKOPOCTU WU
yCKOpeHus TmporeccoB. JlaHHas copepkarenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHMSI MAaT€MAaTHYECKMX MOJEIEH pealbHbIX CHTYyalui,
IIO3BOJISIET HAXOAUTh HAMJTYUIIIEE PEIICHHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHYECKHUX, 3a/adax. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOrO aHaJIU3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (OPMATbHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW pACIIO3HABATH TMPOSIBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyYaroIMecs y3HAIOT O BBIIAIOIIHUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKU KaK HAYKH, U 00 HX
aBTOpax.



ConeprxkarenbHO-MeTOIMYECKas TUHUAA «MHOXKECTBA M JIOTUKA» BKIIIOYAET B
ceOs DJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTHKH. TeopeTuko-
MHOKECTBEHHBIC TIPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEeMaTUKH
U TIpejararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIOMIUN BCE pPa3eIibl
MaTeMaTUKH U €€ TMPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUYECKUE
TUCIMIUIMHBL M WX TPWIOKEHHWs B eAuHOoe 1enoe. [lodTomy BaxHO maTh
BO3MOXXHOCTh 00y4YaloleMycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKHU U HCIIOJIb30BaTh €0 JJIsi BHIPAKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUM U CIIEOBAaHHUE OIpeaeIEHHBIM
OpaBWwIaM  [OCTPOEHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTMYECKOTO MBILIUICHUS
00y4arouuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKIIEHUSI HA OCHOBE JIOTHUECKUX
npaBwiI, GOPMUPYET HABBIKK KPUTHUECKOT'O MBITTUICHHSI.

B yuyeObHoM kypce «Anrebpa u Hadajla MaTEMaTHYECKOrO aHaJIU3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOJEIUPOBAHHUS, KOTOPHIC MPU3BAHbBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOCHUS MOJENEH pealbHBIX
CUTYaIlui, HCCICNOBAaHUS DJTHUX MOJENeH C IOMOIIBI0 amnmapara anreOpsl u
MaTEMaTUYECKOTO aHaju3a, WHTEPIpPETAlMH TMOIYyYEHHBIX pe3yibTaToB. Takue
3aJIaHAs BIUIETCHBI B KXKIBIN U3 Pa3/IelOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IMUPOKO HCTOIB3YEeTCs s pelleHHs MPUKIaAHbIX 3amad. [lpu
pEIIEHWH  peanbHBIX  NPAaKTHYECKUX  3a7ad  oOydaromuecss  pa3BUBAIOT
HAOJIIOIATETFHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTOJb30BaTh  aHAJOTHIO, 0000maTh M  KOHKPETU3UPOBATH  MPOOIEMY.
JlestenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB pEIICHUS MPUKIATHBIX 3a7ad
OpraHu3yeTcs B MPOLIeCcCe U3yUEHHUs BCeX TeM yueOHOro Kypca «Anredpa u Hadasa
MaTEMaTUYECKOTO aHATN3a.

Ha wusyuenune yuyeOHOro Kypca «Anredpa M Havaja MaTeMaTHYE€CKOIro
aHanu3ay» orBoauTcs 272 vaca: B 10 xiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA
10 KITACC

Yucia v BIYMCTCHUS

Pammmonanbubie uncia. OOBIKHOBEHHbIE U JIECSTUYHBIE APOOU, MPOIIEHTHI,
OeckoHeuHble Tepuoanyeckue Apobu. [lpumenenue apobelt U MPOLEHTOB IS
peLIeHUS MPUKIIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHOW KU3HH.

JlerictBuTenbHble 4ucaa. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
Apudmernyeckue  omnepanuu ¢ JEWCTBUTEIBHBIMU  YuciIaMd.  Moaynb
JEUCTBUTEIHLHOTO YKCJIa U €ro cBoicTBa. [IpubimkEéHHbIC BHIUUCICHUS, TTPAaBUIIa
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUH.

Crenenbr ¢ uenbiM mnokazateneM. bunom Herlotona. HWcnonb3oBaHue
noaxoAsend Gopmbl 3aMUCH AECHCTBUTEIBHBIX YUCEIT JIJI PEIICHUS TPAKTUYECKUX
3a71a4 U [IPEACTABJICHUs TaHHBIX.

ApubdmMernyeckuii KOpeHb HATYPaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palnuMoOHAJIBLHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudpm umcna. CpoiicTBa jorapudma. JlecsTUUHbIE W HaTypalbHbIE
jorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOr0 aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPCHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHHS W ypaBHEHUS-CIEACTBUsA. HepaBeHCTBO,
pelIeHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS 1IENBIX U APOOHO-PAIMOHATILHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YICHBI OT OJHOW NEepeMeHHOW. JleneHne MHOrowieHa Ha
MHOTrO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHsl ¢ HeabiMu Ko3hPuiueHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YHUCITOBBIX BBIPAKEHUH, COJIEPKAIINX CTEIIEHN U KOPHH.

UppauunonanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI peLIeHus
UppalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEUICHUS MOKA3aTEIbHBIX

YPaBHECHUM.

[TpeoOpa3zoBanme BeIpaXKCHUH, COACPKANTUX JTOTapU(MEI.

Jlorapudmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI pelieHus
Jgorapu(MUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKECHUM. PellieHne TPUroHOMETpUYECKUX YPABHEHHN.



Pemrenne cucreM JMHEMHBIX ypaBHEHHMHW. Marpuma CHCTEMBI JUHEHWHBIX
ypaBHeHUW. OnpeieIuTeNb MATPULIBI 2 X2, €r0 TEOMETPUUECKUN CMBICI U CBOMCTBA,
BBIYMCIIEHUE €ro 3HAYEHUS, TPUMEHEHUE ONPEEIUTENs IJis PEHICHUS CHUCTEMBI
JIMHEWHBIX YypaBHCHUU. PelieHne npukiagHblX 3aad C IOMOIIBK) CHUCTEMBI
JVHEWHBIX ypaBHEHUU. VccnenoBanne nOCTPOEHHONW MOJIENIH € TMTIOMOIIBI0 MATPHI]
Y OIIPENIETUTEIIEH.

[TocTpoeHne MareMaTUYECKUX MOJENEN pEealbHON CHUTyallUH C IOMOUIBIO
YPaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHII W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3JINuHbIX 00J1acTel HAYKU U pealbHOM )KU3HU.

DYyHKIUN U TPAPUKH

OyHKIMSA, CrmocoObl 3agaHus (GyHKIMU. B3anmHO o00paTHBIE (YHKIUH.
Kommozummst  pynkiuit. 'paduk  QyHKIIMM. DneMeHTapHbIE MTpeoOpa3oBaHUs
rpa@uKoB (hyHKIIHA.

Ob6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkmm.
[TpomexxyTku 3HakomocTossHCTBA. UETHbIe U Heu€THbIe QyHKIMU. [leproauueckue
dbynakiuu. I[IpomMexyTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl ¥ MHUHUMYMBI
dbynkuuu. Hanbonbiiiee 1 HauMeHblIlIee 3HaYEHUs (PYHKIIMU Ha IPOMEXKYTKE.

Jlunelinasi, KBajpaTU4Hass U JPOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
HCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas GyHKIMS ¢ HATypaJdbHBIM U IIENIBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHU KaK PyHKIUU OOpaTHOW CTENEHU
C HaTypaJbHbIM [MOKA3aTEJIEM.

[TokazatenbHass u norapupmuyeckas (YHKIHMU, UX CBOWCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GYHKIUN A PEUICHHUS] YPaBHEHUI.

TpuroHomerpuyeckass OKPYXKHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apryMEHTAa.

QOyHKIMOHAJIbHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSIX.
I'padukm peanbHBIX 3aBUCUMOCTEN.

Hauyana maTteMaTH4eCcKOro aHajamsa

[TocnenoBaTenbHOCTH, CIMOCOOBI 3aJlaHusl IOCJenoBaTeIbHOCTeH. Mertoa
MaTEeMaTUYECKON NHAYKINHA. MOHOTOHHBIE U OTPaHUYEHHBIE [IOCIEA0BATEIIBHOCTH.
Hcropusi BO3HUKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apubdmernyeckas ¥ reomeTpuueckasi mporpeccur. beckoneyHo yobiBaromias
reomeTpuyeckas nporpeccus. Cymma O0eCKOHEUHO YOBIBAIOILIEH reoOMeTpHUuecKOon
nporpeccud. JIMHEWHbIA U KCITOHEHIMAIBHBIN pocT. Yncio e. @opmyJia CII0KHBIX
npoueHToB. Mcnonb3oBaHuWe MPOrpeccuu JUIsl pPEUIeHUs pealbHBbIX —3ajay
MPUKJIIAJHOTO XapaKTepa.



HenpepoiBubie (yHKIMM U ux cBodcTBa. Touku paspbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKUMU HENpPEphIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. [IpumeHeHue CBOMCTB HENpPEpbIBHBIX
(GYHKIMIA U151 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrne, reOMETPUUECKUA |
(bu3MUeCKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNnbHOU K rpaduKy (PyHKIIMH.

IIpousBoguble  snemeHTapHbX  ¢QyHkuuil.  IIpoum3BogHass ~ cyMmMMBlI,
NPOU3BECHUS, YACTHOT'O U KOMIO3UIMU (DYHKLIUH.

MHoskecTBa M JIOTHKA

MHo)xecTBO, oOllepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBA. Jnarpammbl
Olinepa—Benna. IIpumeHeHue TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHMS pEeATbHBIX MPOLECCOB M SABJICHHUI, NPH PELICHUH 3aJad U3 JAPYTrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOrO OOBEKTA, CIEACTBUE,
J0Ka3aTeIbCTBO, PABHOCHUJILHBIE YPABHEHHSI.

11 KJIACC

Yucsia 1 BIYUCJICHUS

Harypanbubie u nenble yncna. [IpuMeHeHrne MpU3HAKOB JEIMMOCTU LIEIbIX
yyces, HaumOonpImui oOmmi aenutens (mamee — HOJl) m Haummenbinee oOriiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMa EBknnia s pemeHus
3a/1a4 B LENbIX YUCIIaX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKash (POPMBI
3allUCU KOMIUIEKCHOrO 4Hclia. ApupMeTHuuecKrue orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWMHATHOM ILJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PEelIeHUs PU3NIECKUX U TEOMETPUYECKUX 3a1a4.

YpaBHeHUs] U HEPABEHCTBA

CucreMa 1 COBOKYIHOCTh YPABHEHHUM U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI
U CUCTEMBbI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Otbop  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHH €  ITOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PellieHne TpuroHoMeTpuyecKux HEpPaBeHCTB.

OcCHOBHBIE METOABI PELICHUS TOKA3aTeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHaIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.



[IprmeHenne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 U 3a/1a4 U3 PA3IMYHbIX 00JacTel HAYKU U peaNibHOM JKU3HU, UHTEPIPETalus
NOJIYYEHHBIX PE3yJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosurmu Qyukmumii. ['eomerpudeckue o0pa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMM, UX CBONCTBA U IpadUKH.

I'paduueckue meTonmpl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/BI PELICHU 3a71a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB GyHKIUE Uil UCCIEIOBAHMS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT IPHU PEUICHUU 3aJlady U3 APYrHX y4eOHBIX
MPEIMETOB U PEATbHON KU3HHU.

HayaJjia MmaTeMaTH4€CKOro aHAJIU3a

[IpumeHeHre Npou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
sKcTpeMyMmbl. HaxoxneHnre HanbobIIero 1 HAaMMEHBIIEro 3HaYeHU I HeNpepbIBHON
(GYHKIIMM HA OTpPE3KeE.

[IppmeHeHne NPOU3BOAHOM JUI HAXOXKICHUS HAWIY4dlIEro pEUICHHsS B
NPUKIAIHBIX 3a/adax, ISl ONpPENENIEHHs CKOPOCTM W YCKOpPEHHMs IMpOIEcca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKOoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [TpaBuna Haxox1eHHUs TEpBOOOPA3HBIX.

Nurerpain. I'eoMerprueckuil CMbICI HHTETpaJia. Beraucienue onpeaenéHHoro
uHTerpaia no gopmyne Hetorona-Jleitonuria.

[Ipumenenne wHTerpana Ajisd HAXOXKICHUS IUIOMANCH IMIOCKUX (Uryp H
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEeHUH. MaremaTuueckoe
MOJIETUPOBAHUE pPEATbHBIX TMPOILECCOB C TOMOIIbI0  auddepeHuaIbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYAOMIETOCs KaK aKTUBHOT'O U
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SBJICHHM, TMpoOLEAYyp
rpakJaHCKOro  obOmiecTBa  (BBIOOpBI,  ONPOCHI W JPyroe), yMeHHe
B3aMMOJICMCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hOpMHPOBAHHOCTh POCCHUHCKON TPakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY W HACTOAIIEMY POCCUHUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTIDKEHHW B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, 3THYECKOIO IMOBEJECHHS, CBSI3aHHOIO C MPAaKTHYECKUM
MIPUMEHEHHUEM JOCTHKECHUN HAYKHU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYUBOIO OYYIIETO;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pEIICHUH, pacCyKIEeHUH, BOCIPUUMYUBOCTH K
MAaTeMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUSA B
MHTEpecax 3J10pOBOro U 0e30MacHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, peryispHas (usnueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIBHON 1€ TENIbHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHANBLHOM  JAESATENIbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur u peaTru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4ecKoMy  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMAaTHYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHUMAaHUE BIIHSHUS
COITMATbHO-?KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIbLHON
Cpellbl, 0OCO3HAHUE TJIO0ATILHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelieHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IJIAHUPOBAHUE IIOCTYNKOB M OLICHKM HUX BO3MOXHBIX
MOCJICAACTBUM JIJIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTUYECKON
HAyKH Kak cpepbl 4EJIOBEUECKOM IEeSATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUS IUBUIIU3AIIMH, OBJIQJICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIbTYpOU KaK CPEACTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO
Y UCCJIE0BATEIbCKYIO ACSATEILHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue 1efcTBUs:

BBISIBISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATUIMH, (POpMyIHUpOBaATh
OTnpeJIeNIeHUs] TIOHSITUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIUH,
OCHOBAHUS JIJ11 000OIIEHUS M CPABHEHHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

JE€TaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKJIFOUEHHUI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO J1I0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(psiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh aPTyMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI,

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3aaaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BRIOUpaTh HanboIee MOAXOASAIINI ¢ YUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOIIPOCHI KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYHE,  MNpodIeMy,
yCTaHAaBIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULINIO, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MUCCIIEAOBAaHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTH4ecKoro 00beKTa, SIBICHUS, MPoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pE3yJbTaTam
OPOBEIEHHOIO  HAOJIOJIEHUS, MCCIEJOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TaKXKe BbIJIBUTATH
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIIATE JCPUIIMTH HHPOpPMAIIUU, JaHHBIX, HEOOXOAMMBIX JUII OTBETA Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH WH(OPMAITHIO pa3IMYHBIX BUIOB U (popM
IpeJICTaBIICHUS;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3IMUHBIX (QopMax,
WLTIOCTPUPOBATh Tpaduuecku;

OLIEHUBATh HaIEKHOCTD uH(popMaIu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJbHbIEe Y4eOHbIe JeiCTBUS

OoO1menue:

BOCTIPHHUMATH U (POPMYIUPOBATH CY)KICHHUSI B COOTBETCTBUMU C YCIOBUSMHU H
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUs II0 XOJAYy pelIeHUs 3aJiauu,
KOMMEHTHUPOBATh MOJYYCHHBIN pEe3yJIbTarT;

B XOJIe OOCYXKJIEHHsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/Ia€MOUl TEMBbl,
npoOJeMbl, pelaeMo 3ajadyd, BBICKA3bIBAaTh WJEH, HAIEJICHHBIE Ha TOUCK
pelieHus, COIMOCTaBJISITh CBOM CYXACHUS C CYXICHUAMH APYTUX YYaCTHUKOB
Jyajora, oOHapy)XMBaTh PA3UYUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
dbopMyIHpOBaTH Pa3HOTIACHS, CBOM BO3PAKECHUS;

NPEACTaBIATh PE3YJIbTAThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIIEA0BaAHNUS,
MIPOEKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBbIE YHHBepPCAaJbHbIE YUeOHbIE AeilicTBHS
Camoopranuszanus:



COCTAaBJIATH ILJIaH, AJITOPUTM PELLIECHUS 3a/1a4d, BEIOMpATh CIOCOO pEHIEHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMH  TIO3HABAaTEIBHOW  pEQUIEKCMU KaK  OCO3HAHUSA
COBEpIIIaEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa perieHus
MaTeMaTHUYEeCKOM 3aa4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBSCHATH TPUUUHBI
JOCTHKEHUSI WIIM HEAOCTHXKEHUSI PE3yJIbTaTOB ACATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

NOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJUBUAYAIbHOU
paboThl mNpU peUIeHUH Y4eOHBIX 3a/lady, MPUHUMATH 1€lb COBMECTHOM
NeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, pachpeleisiTh
BUJIBI pabOT, 10rOBapuBaThCS, 00CYXKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFO/IEH;

y4acTBOBATh B IPYNIMOBBIX (GopMax palboTsl (00CykaeHHs, OOMEH MHEHUH,
«MO3T'OBBIE IITYPMBI» U UHBIE), BHITIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH
CBOU JICHUCTBUS C APYTUMHU YI€HAMU KOMaHbl, OLIEHUBATh KA4€CTBO CBOErO BKJIAJa
B OOmuMi TPOAYKT MO KpUTEpHUsM, CHOPMYITHUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy ob6yuenuss B 10 kiacce oOydyaromIUiCs TOJYYUT CIEAYIOIINE
IpeIMETHbIE PEe3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil mporpaMMbl y4eOHOTO
Kypca «Anredpa ¥ Hauajga MaTeMaTHIECKOTO aHAITU3a:

Yucia 1 BHIYMCICHUSA

CBOOOJIHO OIEPUPOBATh MOHATUSMH: DPAIMOHAIBHOE YHCIO, OECKOHEUHas
nepuoguyeckas JapoOb, TPOLEHTHI, HPPALHOHATIBLHOE YHWCIO, MHOXKECTBA
palMOHANIBHBIX U JEHUCTBUTEIbHBIX YUCEN, MOYJIb JEHCTBUTEIBHOTO YUCIA;

NPUMEHATh JPOOM W TPOIEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad W3
Pa3IUYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU,

NPUMEHSTH NMPUOIMKEHHBIE BHIYUCIICHUS, TTPaBUiIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY pPe3y/IbTaTa BbIUYMCIICHUN;



CBOOOJHO OMNEpPHPOBaTh TNOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMKCH ACHUCTBUTEIBHBIX YHCEN JI PEIICHUS
MPAKTUYECKUX 3a/1a4 U NIPEJACTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaATypadbHOU
CTEIICHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAILHBIM TOKA3aTEJIEM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOrapudM Ywucia, AECATUYHBIE W
HaTypalbHBIC TOTAPU(MBI;

CBOOOJHO OTEPHUPOBATh MOHITHSAMU: CHHYC, KOCHHYC, TAaHTCHC, KOTAaHTCHC
YHCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSMU: APKCUHYC, apPKKOCHUHYC M apKTaHIT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHATHUAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3jIUYHbIE METOJBl PEIICHUS PAIMOHAIBHBIX H JIPOOHO-
pallMOHANBHBIX YpPAaBHECHUM, NPUMEHSATh METOJl HWHTEPBAJIOB Uil PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATHUAMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOYICH C TeNbIMU KO3 PUIeHTaMu, KOPpHA MHOTOUWICHA, IPUMEHATH JICTICHUE
MHOIO4YJI€Ha Ha MHOIOYIEH C OCTAaTKOM, TeopeMy be3dy u teopemy Buera s
pelIeHus 3aaay;

CBOOOJTHO ONEPUPOBATH TOHATHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH,
MaTpuila, ONPEAECIUTENb MAaTpPUUbl 2 X 2 W €ro TreOMETPUYECKHUNA CMBICI,
WCIIOJIb30BATh CBOMCTBA OMNPENENUTENs 2 X 2 1 BBIYMCICHHS €ro 3HA4YCHUS,
IPUMEHATh ONPENCIUTENN [JIsl PEHICHUs CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJINPOBATH PEAJIbHBIE CUTYAIIMM C TIOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
UCCIIE0BAaTh ITIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MAaTpPULl M OINPEIEIUTENEH,
VMHTEPIPETUPOBATH MOJYUYECHHBIN PE3YybTaT;

UCIIONIb30BaTh CBOWMCTBA JEHUCTBUA C KOPHAMH JUIsi TpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJIHATH MPE0OPa30BaHMS YUCIOBBIX BBIPAKEHUM, COEPKAIIUX CTEIECHHU C
palMOHATBLHBIM MOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa norapudmMoB TUTS npeodpa3oBaHuUs
Jorapu(pMUIECKUX BBIPAKEHUN;

CBOOOJIHO OMEPUPOBATh MOHATUSIMH: HppallMOHAJbHbBIC, TOKa3aTelbHbIE U
Jorapu(pMudecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUs C TTOMOIIbIO PABHOCHIBHBIX
NIEPEXOJIOB UJIM OCYIIECTBIISIS IPOBEPKY KOPHE;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIbI ISl MPpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJTHO ONEPUPOBATH TOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoauMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJIETUPOBATh pealbHbIE CHUTYyallMM Ha s3bIKE anreOpbl, COCTaBIATh
BBIPQXKECHMSI, YpPaBHEHMs,, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHKEM ammapara ajreOphl.

DOyHKUUM U rpadpukn:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aUMHO oOOpaTHple (YHKIMH, KOMMO3WIUS (QyHKIHMH, rpaduk QyHKIUH,
BBITOJHSTH 3J€MEHTapHbIe IpeoOpa3oBanus rpadukoB QyHKIUHT;

CBOOOJHO OIEPUPOBATH MOHATHSMHU: OOJACTh OMNPENEICHUS U MHOXKECTBO
3HaYCHUU QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATUAMM: UETHbIE M HEUETHbIE (DYHKIMH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HaumOOJbpIIee M HAUMEHbLIEE 3HaueHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHBIM U
[ENbIM TOKa3aTeleM, Ipa@UK CTENEeHHOW (PYHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareneM, rpapuk KOpHA N-Oi cTeneHu Kak (YHKUUU OOpAaTHOW CTENEeHH C
HaATypaJbHbIM ITOKA3aTENIEM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IOKa3aTelbHAs WU JorapupmMuyeckas
(yHKIMM, UX CBOWCTBA U IpadUKH, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHECHUHU;

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTD,
OIpEeIeHNE TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOI'O apryMEHTa;

UCNONb30BaTh TIpaduku (QYHKOUH A7 HUCCIeOBaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU pEeUIeHUM 3aJad U3 JIPYrHX Y4eOHBIX NMPEIMETOB U pealbHON
KU3HU, BBIPAXXaTh (OPMyJIaMH 3aBUCHUMOCTH MEXIY BEITUUHMHAMU;

Hauyana maTeMaTH4yecKOro aHa/ju3a:

CcBOOO/IHO ONEpUPOBATh MOHATUAMM: apumeTnyeckas M IeoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCusi, IMHEHHBIN U
AKCIOHEHUHMAIBHBIN poCT, (pOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEJCTABIEHUE O
KOHCTaHTE;

UCMOJb30BaTh HPOTPECCUM JJIsl PELIECHUS pPEAbHBIX 3aJad MPUKIATHOIO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHIIMU: MTOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHHS
MIOCJIEOBATENBHOCTEN, MOHOTOHHBIE WM OIPAHMYEHHBIE IIOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMaTHYECKOrO aHalM3a KakK aHajln3a
OECKOHEYHO MAJIBIX;

CBOOO/IHO OMIEPUPOBATH MOHATHIMU: HETIPEPbIBHbIEC (YHKIIUHU, TOUKH Pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKINY;

CBOOO/IHO OIlEpUpPOBaTh MOHATHEM: (YHKLUS, HENpEpbIBHAs Ha OTpPE3KE,
NPUMEHATH CBOICTBA HEMIPEPHIBHBIX (PYHKIIMM [Tl pellleHus 3a/1a4;

CBOOOIHO OIEpPUpPOBATh TMOHATUSMHU: TiepBas U BTOpas MPOU3BOJHBIC
dyHKIIMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYHCIISATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIMU
IBYX (YHKIIU, 3HATh MPOU3BOHBIC FTEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKHM M (U3MUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHo:kecTBa U JIOrMKa:

CBOOOJIHO  OINEpUpPOBaTh  MOHATUSMHU:  MHOXECTBO,  OINEpaluu  Haj
MHOKECTBaMU;

UCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl OIIUCAHUS PEATTbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX IIPEIMETOB;

CBOOOHO OIEpPUPOBATh IMOHATHUSMU: OIpeAeNieHUuEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHHUS U1 HEPABEHCTBA.

K konmy obOyuenus B 11 Kjacce oOy4aromuics TOJYYHUT CIEAYIOIIUE
OpeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr 0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIbHOE U LIEJI0€ YUCII0, MHOKECTBA
HATYPAJIBHBIX U LEJBIX YHUCEII, UCIIONIb30BATh NPU3HAKHU JECIIMMOCTH LIEJIBIX YHCET,
HOJl n HOK HarypasbHBIX ymMcCen I peuieHus 3aaad, NPUMEHSITh alrOpUTM
EBxnuna;

CBOOO/IHO OIEpUpOBaTh MOHATHEM OCTaTka [0 MOAYJI0, 3alHiChIBaTh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUNCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATUAMH: KOMILUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHC]a B alreOpandyeckod u
TPUTOHOMETPUUYECKON (hopMe, BBIMOIHATH apu(METHUECKHE ONEepaly ¢ HUMHU U
n300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:



CBOOOJHO OMNEPUPOBATh MOHATHUAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(pMUUYECKUe HEpPABEHCTBA, HAXOAUTh MX PELIEHUS C  MOMOIIbIO
PaBHOCHJIBHBIX NIEPEXO/IOB;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOIO
YPaBHEHU;

CBOOOJTHO OMEpUPOBaTh TMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMblE  (QOpMyJbl i  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/IHO OMEPHUPOBATH MOHATHSIMHU: CHCTEMAa M COBOKYITHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb palOHaIbHEIE, UPPALMOHAIBHBIE, ITIOKA3aTEIbHBIE,
Jorapu(pMUUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalliie MOAYJIU U TapaMeTphlI;

OPUMEHATH Tpaduueckrue METO/Ibl JUIsl PellieHUs] YpaBHEHU U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C IIapaMeTpaMu;

MOJIETTUPOBATh pEalbHbIE CHUTYallMM Ha S3bIKe aireOpbl, COCTABISATH
BBIPA)XXKCHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJauyH,
UCCIIEZIOBaTh MOCTPOCHHBIE MOJENTU C HCIOJb30BAaHHMEM ammapaTta anreOpsl,
VUHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTAT.

DOyHKUMU U TpaGUKH:

CTpPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TIOMOILBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIUH IBYX ()YHKLINA;

CTPOUTh FreOMeTpUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON
IUIOCKOCTH;

CBOOO/IHO  OIEpUpPOBaTh MOHATUAMHU: TIpaUKU  TPUTOHOMETPUUECKHUX
dyHKIwMiL;

OPUMEHATh (PYHKUMU I MOJEIUPOBAHMS W MCCIENOBAaHUS PpPEaJbHbIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXoAUTh HauOoJblIee U HAUMEHbIIEe 3HAUEHUS! (PYHKIIMHU HENPEPHIBHON Ha
OTpE3Ke;

UCITONIB30BAaTh NPOW3BOAHYIO JUISI HAXO0XKACHUS HAWIY4dIlEero pEUlICHHs B
NPUKJIAHBIX, B TOM YHCIIE COUMAIbHO-O)KOHOMHUYECKHUX, 3aa4ax, JJIsl ONPEACICHUS
CKOpPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopmynnoi min rpadukom;



CBOOOJHO ONEpUpPOBATh MOHATHAMHU: IEpBOOOpa3Has, ONpEIEIEHHBIN
UHTErpaj, HAaXOAWTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (DYHKIMI M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuiia;

HaXOJAUTH IUIOIA/IN TUIOCKUX PUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaa;

UMETh MPEACTABICHHE O MaTEeMAaTHYECKOM MOJIEIUPOBAHUM Ha IpPUMEPE
cocTaBiieHUs U PepeHIInaIbHBIX YpaBHEHU;

pelars NpUKIaJHbIe 3a7a4d, B TOM YHUCJIE COLMAIBHO-D)KOHOMHUYECKOrO U
¢u3nyeckoro xapakrepa, CpeAcTBaMH MaTeMaTHYECKOI0 aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB H TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
MHO)K€eCTBO I€MCTBUTEIIBHBIX YUCETL.
1 MHorowiensl. PaiinonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
ypaBHEHUH
5 Oyukuuu u rpapuku. CreneHHas QyHKIMS C 12 1 0
LIEJIbIM TIOKa3aTeNeM
3 Apudmernueckuit KopeHb N-0il cTeNeHH. 15 1 0
HppauronaneHble ypaBHEHHS
IT Nl
4 okazarenbHast pyHkuus. [lokazarenbHble 10 1 0
ypaBHEHUs
JI .
5 orapudmudeckast QyHKIUs 18 1 0
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTprudecKkre BEIPAKCHUS U 99 1 0
ypaBHEHUs
ITocnenoBaTenbHOCTH U IPOTrPECCUM 10
HenpepsiBabie pynkmum. [IponsBoHas 20 0
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS 5 9 0
3HAHUHN
OBLIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

Konu4yecTBo yacoB DJIeKTPOHHbBIE
Ne HanmeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbl Beero Koutpoabneie | IpakTuieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypebi
1 HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpazHast M UHTETpa 12 1
3 I'paduku TpUroHOMETPHUUECKUX (PYHKIIHIA. 14 1
TpuronoMerpudeckre HEpaBEHCTBA
4 HpparmoHansHbIe, TOKa3aTEIbHBIC U 24 1
norapuMUIECKre HEPaBECHCTBA
KommiekcHbie uncia 10
HatypanbsHble u 11e51bie yrciia 10
CucTteMbl pariioHATBHBIX, HPPATMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX 12 1
YpaBHEHUHI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIHS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos DJICeKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypora Bcero Konrpoapnrie | Ipakririeckie fllsyqennﬂ :)lﬁil;.oBaTeanme
padoTsbI padoThI pecypesr
1 MHO)keCcTBO, Onepanuy Haj 1 0 0
MHOKECTBaMHU U MX CBOICTBA
2 Huarpammel Diinepa-Benna 1 0 0
[IpumeHneHnue TeopeTUKo-
3 MHOECTBEHHOT'O amiapaTra JJisl pelIeHus 1 0 0
3amaqy
Panmonaneueie yncna. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOHU, TTPOIICHTHI, 1 0 0
OCCKOHEUYHBIC MTEPHOANUSCKHE IPOOH
Panmonaneubie uncia. OOBIKHOBEHHBIC U
5 JECSATHYHBIE TPOOH, IPOLIEHTHI, 1 0 0
OEeCKOHEUYHBIE MTEPHOANUECKHE APOOH
5 [Ipumenenue apobei 1 TPOLEHTOB IS 1 0 0
pElIeHHs TPUKIIATHBIX 33129
7 [Tpumenenue apobeii ¥ TPOIEHTOB IS 1 0 0
pelIeHus MPUKIAIHbIX 33124
3 HencTBuTenbHbIC Yncia. PanimoHaabHbIC 1 0 0
U UppaIoHaIbHbIC YHCTIa
9 Apudmernueckue onepanum ¢ 1 0 0

HeﬁCTBHTCHBHBIMH qucjaaMu




10

Monynb AeCTBUTETFHOTO YUCHIA U €T0
CBOICTBa

11

[TpubnxEHHbIE BHIYMCIEHUS, IPaBUia
OKPYIJICHMS, IPUKU/IKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IBI PEIICHHS IIETIBIX U
JIpOoOHO-pallMOHANIbHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PEIICHUS ENBIX U
IpOoOHO-pallMOHANILHBIX YpaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METObI PELLIEHUS LENIBIX U
IpoOHO-PaLlMOHATBHBIX YPABHEHUHN U
HEPaBEHCTB

15

MHOro4ieHsl OT OIHOM MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHOTO4WICHBI C IETBIMU
koaurmentamu. Teopema Buera

17

Pemenne cucreM nMMHENHBIX ypaBHEHUN

18

Pemrenne cucreM IMHENHBIX YPaBHEHUI

19

Marpuiia cucTeMbl JTUHEUHBIX
ypaBHeHUH. OnpenenuTes MaTPHUIIbI
2X2, ero reOMeTPUYECKHI CMBICIT U
CBOICTBA; BRIYMCICHUC €0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKHUI CMBICT U CBOMCTBA;
BBIYHCIIEHHUE €0 3HAUCHUS




21

[Tpumenenue onpeaenuTens I
pEILICHUS CUCTEMbI JIMHEWHBIX ypaBHEHUI

22

Pemenne npukitagHeIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pelienre npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEHHBIX YpaBHEHUI

24

KonTponbHas pabora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CIOCOOBI 3a1aHus (DYHKIIUH.
B3anmMuo oOpaTHbie QyHKITHH.
Kommnozumus GpyHKImiz

26

I'padux GpyHKIMH. DIEeMEHTapHbIE
npeobpazoBanus rpadgukoB GpyHKINN

27

OO6macTh onpeesieHns] 1 MHOYKECTBO
3HaueHni Qpynkun. Hymm GyHkimm.
IIpomMexyTKH 3HaK IOCTOSITHCTBA

28

YéErHble 1 HEYETHBIE (PYHKIIHH.
[lepunonunueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMBbl 1 MUHUMYMBI (D yHKIIHH.
HauGonbiiee 1 HauMeHbllee 3HaYCHUE
(GyHKLIMHU HAa IPOMEXYTKE

30

Jlunetinasi, KBagpaTHiHas ¥ IpOOHO-
TUHEWHas QYHKIUH

31

DIeMEeHTapHOE UCCIIEJOBAHUE U
nocTpoeHue rpadukoB TUX QYHKIUI




32

DneMeHTapHOe UCCIEIOBAaHUE U
MOCTpOeHUE IPauKOB ATUX YHKITUH

33

CrelneHs ¢ 1eIbIM ITOKa3areiaeM. bruaom
HrroTona

34

CreneHsn ¢ 1eJIB6IM IToKa3aTeaeM. buaom
Hrrotona

35

CrenenHast GyHKIHS ¢ HATYPAIBHBIM H
eabIM oka3zareiieM. E€ cBoicTBa U

rpaduk

36

KontponbHas pabdoTta: "Crenennas
¢dbynkuus. E€ cBolictBa u rpaduk"

10.11.2023

37

ApudmeTrnueckuii KOpeHb HATYPaJIbHON
CTEIIEHU U ero CBOMCTBA

38

ApudmeTrueckuii KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBa

39

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHUIA,
CoAEpKaIIUX CTENIEHU U KOPHU

40

[IpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH,
COJIeprKalINX CTENIEHU U KOPHU

41

[IpeoOpa3oBaHus YHCIOBBIX BhIPAKEHUMH,
coAEpKaIIUX CTENEHU U KOPHU

42

WppauronaneHbie ypaBHeHHs. OCHOBHBIE
METObI PEIICHUS UPPALUOHAIBHBIX
ypaBHEHUH

43

Uppaunonansubie ypaBHeHust. OCHOBHBIE
METObI PEIICHUS] UPPALUOHATBHBIX
ypaBHEHUH




WppaunonanbHble ypaBHeHUs. OCHOBHBIE

44 METO/bl PEIIEHUS] UPPALMOHATIBHBIX
YpaBHEHUH

45 PaBHOCWIIbHBIE TTEPEXOBI B PEILIEHUN
UppaloHaIbHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUN
UpPaLMOHATILHBIX YPABHEHUN

47 PaBHOCWIIBHBIE NTEPEXOBI B PEILIEHUN
UppaloHaIbHBIX YpPaBHEHUN

48 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUN
UppalMOHAIIbHBIX YPaBHEHUI
CaoiicTBa 1 rpauKk KOpHS N-0ii CTETIEHU

49 KakK (pyHKIIMKM OOpaTHON CTENEHH ¢
HaTypaJbHbIM [TOKa3aTelleM
CaoiicTBa 1 rpaduK KOpHS N-0if cTeneHn

50 KaK QyHKIIMHA OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Konrponsnas pabdora: "CoiicTBa u

51 rpaduk KOpHsS N-Of CTENEHH. 06.12.2023
WppanuonanbHble ypaBHEeHU"

59 CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM
U e€ CBOMCTBA

53 CreneHp ¢ paliOHAJIbHBIM IT0Ka3aTeleM
U €€ CBOWCTBA

54 Crenens ¢ pallMOHAJIBHBIM MTOKa3aTeIeM
U e€ CBOMCTBA

55 IToka3arenbHas (pyHKUUsA, €€ CBOMCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A7

56 . 1 0 0
peleHus ypaBHeHUI

57 Hcnonb3oBanue rpaduka GyHKIAN 1715 1 0 0
pelieHus ypaBHEHUI
IToka3arenbHble ypaBHeHUs. OCHOBHBIE

58 METO/bI PEIICHUS TTOKA3aTEeIbHBIX 1 0 0
ypaBHEHUH
IToka3arenbHble ypaBHEeHUs. OCHOBHBIE

59 METObI PEIICHUS TOKA3aTEIIbHBIX 1 0 0
ypaBHEHUH
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE

60 METO/Ibl pEIICHUS [T0Ka3aTEIbHBIX 1 0 0
YpaBHEHUU

61 KonTponbhas pabora: "[lokazarensHas 1 1 0
¢bynknus. [TokazaTenpHbie ypaBHEHUSA" 25.12.2023

62 Jlorapudwm uncna. CroiicTa sorapudma 1 0 0

63 Jlorapugwm uucna. ColicTBa jJorapugpma 1 0 0

64 Jlorapudm uncna. CBoiicTBa Jorapupma 1 0 0

65 JlecsiTUUHBIE U HATYpaJbHBIE JJOrapU(pMbI 1 0 0

66 JlecATUYHbIE U HaTypaJbHBIE JIOTapH(PMbI 1 0 0

67 IIpeoOpa3oBaHue BBIPAKEHUIA, 1 0 0
coJiepKaniux JorapupmMbl

68 [IpeoOpa3zoBaHme BhIpaKEHUH, 1 0 0
COJIepKAIIUX JIOTapU(MBI

69 ITpeoOpa3oBaHue BBIPAKEHUIA, 1 0 0
coJiepKaluX JorapuQMel

70 Jlorapudgmuueckast pyHkius, e€ cBoicTBa 1 0 0

U rpaduk




Jlorapudmuueckas QpyHkius, e€ cBOHCTBa

71
U rpaduk

7 Hcnonb3oBanue rpaduka GyHKIAN 1715
pelieHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKINAU A7
pelleHNs] ypaBHEHU
Jlorapudmudeckne ypaBHEHUS.

74 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHHUs.

75 OCHOBHBIE METOJIBI PEIICHUS
JorapuMUYECKUX ypaBHCHHMA
Jlorapudmuueckue ypaBHEHHS.

76 OCHOBHBIE METO/IbI PELLICHUS
norapu(MUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIEC TIEPEXO/IBI B PEIICHUT
JorapupMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUN
norapu(MUUECKUX ypaBHEHUIN
KonTponbHas padora:

79 "Jlorapudmuyeckast QyHKIHS. 02.02.2024
Jlorapudmuueckue ypaBHeHuUs " R

80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CunHyc, KOCUHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC

YHUCJIOBOTO apryMEeHTa




83

ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
OIIpEECIIEHUE TPUTOHOMETPUUECKUX
(GyHKLUI YUCIOBOrO apryMeHTa

85

Tpuronomerpudeckast OKpy>KHOCTb,
OTpeJieIeHue TPUTOHOMETPHUYECKUX
(yHKIMI 9UCIOBOTO apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUIECKHE
hopMyIbI

87

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIb

88

OCHOBHBIE TPUTOHOMETPHUUECKUE
bopMyIb

89

OCHOBHbBIEC TPUTOHOMETPHUUCCKHE
bopmyIbr

90

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUI

91

IIpeoGpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUI

92

[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAYKEHUI

93

IIpeoGpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94

PemieHne TpUroHOMETpUYECKUX
yYpaBHEHUN

95

Pemenne TpuroHoMeTpudecKux
ypaBHEHUH




Pemenue TPUTOHOMCTPHICCKUX

96 .
ypaBHEHUI

97 Pemenue TpuroHoMeTprudeCcKIX
ypaBHEHUH

08 Pemenne TpuroHoMeTpuUeCKIX
ypaBHEHUH

99 Pemenue TpuroHoMeTpUIeCKIX
ypaBHEHUH

100 Pemenne TpuroHoMeTpruUeCcKIX
ypaBHEHUH
KonTponbhas pabora:
n

101 Tpuronomerpuueckue Bblpa)KeHIfSI u 12.03.2024
TPUTOHOMETPHUECKHE YPaBHEHUS
[TocnenoBatenbHOCTH, CIIOCOOBI 3a1aHUS

102 [ocaenoBareabHocTeEN. Meton
MaTEeMaTHIEeCKON MHITYKITUH
MOHOTOHHBIE U OTPaHUYCHHBIE

103 nocneaoBarenbHoCTU. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 I'eomeTpuueckas nporpeccus

106 beckoneuno yObIBatoras
reoMeTpHuuecKas Mmporpeccus

107 CymMa GecKOHEUHO yOBIBaroIIe
r€OMETPUUYECKON MTPOrpeECCUn

108 JIMHENHBIN U SKCTIOHEHIIUAJIBHBIA POCT.

Yucno e. Dopmyra CI0KHBIX TPOIEHTOB




109

JIMHENHBIN U DKCIIOHEHIUAJIBHBIA POCT.
Yucno e. Dopmyra CI0KHBIX MPOLEHTOB

110

Hcnonb3oBaHue mporpeccuu 1uist
peuicHud pCajIbHbIX 3aaa4 NPUKIIaAHOTO
Xapakrepa

111

KontponbHas paboTa:
"[TocnenoBaTeIbHOCTH U TIPOTpeccHu’”

08.04.2024

112

HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113

Touka pa3pbiBa. ACUMIOTOTHI TpaUKOB
byHKINN

114

CpoiicTBa QyHKIIMI HENIPEPHIBHBIX HA
OTpe3Ke

115

116

CpoiicTBa (yHKIIMI HEMTPEPHIBHBIX HA
OTpE3Ke

Meron MHTEpPBAJIOB JJIsI PEIIEHUS
HEPaBEHCTB

117

MeTton HHTCPBAJIOB JIAI pCIICHUA
HCPABCHCTB

118

Meto MHTEpPBaJIOB JJISI PEIICHUS
HEPABEHCTB

119

IIpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKUUH JUIs peleHus 3a1a4

120

[IpumeHeHre CBOMCTB HEMPEPHIBHBIX
GyHKIMM U151 peteHus 3aaa4

121

[lepBas u BTOpas Npou3BOIHbIC (PYHKIIUU

122

OmnpeneneHne, TeOMETPUUSCKUA CMBICT
MIPOU3BOJTHOMN




Onpenenenue, GU3MUECKUI CMbICIT

123 . 1 0
HPOU3BOIHON
124 VYpaBHEHHE KacaTeIbHOU K TpapuKy 1 0
byHKIIH
125 VYpaBHEHHE KacaTeJIbHOU K TpapuKy 1 0
byHKIMN
126 [Tpou3BoHBIE STIEMEHTAPHBIX (HYHKINI 0
127 [Tpou3BoHBIE dTIEMEHTAPHBIX (HYHKIUH 0
128 [TpousBogHast CyMMBI, TPOU3BECHHUS, 1 0
YaCTHOTO W KOMIO3UIMH (YHKIHH
129 [IpousBogHAS CyMMBI, TPOU3BEICHHS, 1 0
YaCTHOT'O M KOMITO3UIMU (yHKLIUH
130 [TponsBoHast CyMMBI, TPOU3BEICHHS, 1 0
YaCTHOTO U KOMIO3UIMH (HYHKIHH
131 K 6ota: "I1 " 1 1
oHTpoJbHas padota: "[IponsBonHas 08.05.2024
132 [ToBTOpeHwue, o6061ueH1:Ie,” ) 1 0
cucTeMaTH3anus 3HaHuil: "YpaBHEHUS
133 [ToBTOpEHuE, O606HI€HIiIe,” ) 1 0
cucTeMaTH3anus 3HaHui: "OyHKIun
134 154 1 1
3 TOTOBasi KOHTPOJIbHAS paboTa 17.05.2024
135 HToroBast KOHTpOJIbHAs paboTa 1 1 90.05.2024
136 [ToBTOpeHwue, O606H.ICHI§C, 1 0
CHCTeMaTH3alus 3HAHUH
BIIEE KOJIMYECTBO YACOB I1
OBII{ OJI CTBO YACOB I1O 136 10

[NPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4eHU S

DJIEeKTPOHHBbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

[IpumMenenne npou3BOAHOMN K
Hccaea0BaHuI0 QYHKIMN HA
MOHOTOHHOCTBb U SKCTPEMYMBbI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumeneHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumMenenre npou3BOAHOMN K
UCCIIeIOBaHUIO (DYHKITMH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

IIpumeneHne npou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIETO U

HaVMEHBIIIETO 3HAYEHUS HEIIPEPBHIBHON

(byHKUIUHN Ha OTpE3Ke




Haxoxnenne HanOopIero u
HAMMEHBIIETO 3HAUYCHHS HEITPEPHIBHOM
(byHKIMN Ha OTpEe3Ke

Haxoxnenne HanOOJIbILIErO U
HAUMEHBIIIETO 3HAUYCHUSI HEMPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

10

Haxoxnenne HanOoJIbIIero 1
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(byHKLIUN Ha OTpE3Ke

11

HaxosxaeHne HanGombIIero u
HaMMEHBIIIEr0 3HaYEHUs HENIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

12

13

Haxoxnenue HanboIbIero u
HAUMEHBIIIETO 3HAUYCHHUS HEMPEPBHIBHOMN
(GyHKIIUU Ha OTPE3Ke

IIpumeneHnne Mpou3BOAHON IS
HAXO0XJICHUS HAWITYYIIETO PEIICHUS B
MIPUKIJIAIHBIX 3aa9ax

14

[IpumMeHenre npou3BOAHOMN AJIst
HAXOKJICHUS HAWITYUIIIETO PEIICHUS B
MPUKJIAIHBIX 3a/1a4ax

15

[IpumMeHeHune npou3BOAHOMN 1JIst
ONpEeIeNIEHUsI CKOPOCTH M YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION WITH
rpaduxom

16

[IpumMeHneHre npou3BOAHOMN HJIst
ONPENETIEHUS CKOPOCTH U YCKOPEHUS




nporiecca, 3aIaHHOT0 (OPMYIIOH WK
rpagukomM

17 Kommozurus ¢yHKImid

18 Komnozumus GpyHKImii

19 Komnoszumus ¢pyHkumii

20 ['eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW IIOCKOCTH

21 ['eomeTprueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOH MJIOCKOCTH

99 Kontponbnas pabdota: "UccnenoBanue
(GYHKIMM ¢ TOMOIIBIO TPOU3BOAHON"

23 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBooOpazHbIe 37IeMEHTaAPHBIX

24 ¢bynkuuii. [IpaBuia HaXOXKIECHUS
epBOOOPA3HBIX
[TepBooOpazHbIe 3EMEHTAPHBIX

25 ¢bynkumii. [IpaBuna HaxoxaeHUS
epBOOOPa3HBIX

26 Wurerpai. I'eoMeTpu4eCKuil CMBICI
UHTEerpaja

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-JIeitOuuia

08 Beruuciienue onpeaenéHHOro HHTETpaia
o popmyne Herorona-JlelOuuma

29 [IpumeHeHue uHTErpana s

HAXO0XIEHUS IUIoUaiel IUIOCKUX GUryp




HpI/IMCHCHI/Ie HUHTCrpaia I

30 HaXO0X/ICHUS 00BEMOB Tr€OMETPHUIECCKUX
TeN

31 [Tpumeps! pemennii AuddepeHnmrambHbIX
YpaBHEHUH

32 [Tpumepsl pemennii tudepeHImanTbHbIX
ypaBHEHUH
MaremaTHuecKoe MOJEINPOBAHHUE

33 pEaJIbHBIX IIPOLIECCOB C MIOMOILBIO
nuddepeHmanbHbIX ypaBHSHHUH

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOIiCTBa U rpaduku

36 Tpuronomerpudeckne GyHKIHH, UX
CBOICTBA ¥ TrpauKu

37 Tpuronomerpuueckue QyHKIUH, UX
CBOIiCTBa U rpaduku

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA ¥ TrpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U rpaduku
OT160p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT100p KOpHEHN TPUTOHOMETPUUYECKUX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

43 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

44 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETPHUUECKUX
HEpaBEHCTB

46 Pemenne TpUroHOMETpHYECKIX
HEPaBEHCTB

47 Perienue TpUroHoMeTpHUECKUX
HEpaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX (YHKIINH.
Tpuronomerpudeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
NIOKa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(MUUECKHX HEPAaBEHCTB




OCHOBHBIE MCTOAbI pCIICHUSA

>4 Jorapu(MUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OcCHOBHBIE METO/IBI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PEILICHUS
MpPpaLMOHAIIbHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IBI PEILICHUS
UppalMOHAIILHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEILICHUS
UPpaLMOHAIIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PEILICHUS
UppalMOHAILHBIX HEPABEHCTB
61 I'pacdryeckue MeToabl pereHus
UPPaLMOHAIIBHBIX YPaBHEHUM
62 I'paduueckue MeTo bl peLIeHus
UppalMOHAIILHBIX YPaBHEHUH
63 I'padryeckue MeToAbl pereHus
[TOKa3aTENIbHBIX YPAaBHEHUN
64 I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl pelIeHus
JTorapu(PMUYECKUX YpaBHEHUN
66 ['paduueckue METO bl pEeLICHHUS
Jorapu(MUUECKUX HEPABEHCTB
67 I'papuueckue MeTo bl peleHus

Jorapu)MUICCKIX HEPABCHCTB




68

['padmyeckue MeToAbI peleHUsS
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
ypaBHEHUU

69

['padmyeckue MeTOABI pelIeHUS
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
YpaBHEHUH

70

I'padryeckue MeToabl pereHus
MOKA3aTeIbHBIX U JIOTapU(HMUIESCKUX
HEPaBEHCTB

71

I'paduyeckue MeToAbI pereHUs
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
HEPaBEHCTB

72

73

Konrponbnas pabora:
"HppaunoHanbHble, TOKa3aTeNbHbIE U
norapudMudeckrue HepaBeHCTBA"
KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUYECKasi POPMBI 3aIHUCH
KOMIUIEKCHOTO YUCIIa

74

KommnnekcHble uncna. Anredpandeckas u
TPUrOHOMETpHUECKast (pOPMBI 3aITUCU
KOMIUIEKCHOTO YHCJIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YUCIIAMHU

76

ApudmMernueckue ornepanuu ¢
KOMIIJICKCHBIMHU YU CJIIaMU

7

N300paxeHre KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH




I/I306pa)I(CHI/IC KOMIIIICKCHBIX YHUCCJI Ha

8 KOOPJMHATHOM TIOCKOCTH

79 ®opmyiia Myaspa. Kopau N-oi1 cteneHn
13 KOMIUIEKCHOT'O YUCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YuCIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEeT IS

81 pemeHust GU3MIECKUX U TeOMETPUIECKUX
3a1a4

82 KontponbHas paboTta: "KoMmrekcHbie
guciua"

83 HarypanbHble 1 11enbIe uncia

84 HatypanbHble u 1ienble ynca

85 [IpuMeHeHre TpU3HAKOB 1ETUMOCTH
LEJbIX YHCell

36 IIpuMeHeHne IpU3HAKOB 1EIUMOCTU
LENbIX YUCell

87 [TpuMeHeHre TPU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

88 IIpuMeHeHne NpU3HAKOB 1ETMMOCTU
uenbix yncen: HOJL u HOK

89 [IpumeHeHne TpU3HAKOB 1ETUMOCTH
LEJbIX YUCEeJI: OCTaTKU MO0 MOAYJIIO

90 IIpuMeHeHne TpU3HAKOB 1ETUMOCTU
LIEJIBIX YUCEJI: OCTATKU 110 MOAYJIIO
[IpumMeHeHre TpU3HAKOB IETUMOCTH

91 LEJbIX YUCell: anroput™ EBkinna s

peiCHud 3a4a4 B HCJIbIX YHUCJIaX




92

Kontponbhas pabora: "Teopus 1enbix
gucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CIIEICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHMIBHEBIE CHCTEMEI M CHCTEMBI-
CJICACTBUA

95

OCHOBHBIE MCTOABI pCIICHHUA CUCTCM U
COBOKYITHOCTEH pallMOHaIbHbIX
ypaBHEHUI

96

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MppalMOHAIBHBIX
YpaBHEHUH

97

OCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/Ibl PEIICHHS CUCTEM U
COBOKYIHOCTEH MOKa3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKIX
YpaBHEHUH

100

OcCHOBHBIE METO/BI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTEM K pCHICHUTIO
MaTeMaTUYCCKHUX 3aJ4a4 U 3aJJa4 U3




pa3nUYHbIX 001acTel HAyKH U peabHOM
’KU3HU, HHTEPIIPETaLUs OTy4YEeHHbIX
pe3ynbTaToB

102

[IpumeHeHne cucTeM K pelieHuto
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3nuYHbIX 00JacTell HAyKH U peaibHOMN
KU3HH, UHTEPIIPETAIUS TTOTYICHHBIX
pe3yabTaTOB

103

IIpuMeHeHnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3nuYHbIX 00JacTeil HAyKH U pealbHOMN
KU3HU, UHTEPIIPETAIS TTOJTYISHHBIX
pE3yabTaTOB

104

Konrponbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
ypaBHEeHUI"

105

ParyionanbHble ypaBHEHUS C
napaMeTpamMu

106

ParmonansHbIEe HEpaBeHCTBA C
napameTpamu

107

PannoHanpHbIE CUCTEMBI € ITApaMETPAMHU

108

HppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

109

HppannroHanbHbIE CUCTEMBI C
napameTpamu

110

[TokasaresbHbIC ypaBHEHHS, HEPABEHCTBA
C apameTpaMu




111

IToka3zaTenbHbIE CHCTEMBI C napamMeTpamu

112

Jlorapudmudeckue ypaBHeHuUS,
HEPABCHCTBA C MapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI C
napameTpamu

114

Tpuronomerpuyeckrue ypaBHEHHUS C
napaMeTpamu

115

TpuroHomeTpuyeCcKrue HEPaBEHCTBA C
napaMeTpamMu

116

TpuroHoMeTpuyeCcKrue CUCTEMBI C
napaMmeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENIEN peaabHbIX
CUTYaIlMi C OMOIIBIO YPaBHEHUH C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENIEH peaabHbIX
CUTYaIlUH C TIOMOIIBIO CUCTEM
ypaBHEHUH C ITapaMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moneneﬁ PCaAJIbHBIX
CUTYAIMI C MOMOUIbIO CUCTEM
ypaBHEHUH C mapaMeTpamu

120

Kontponbnas padoTta: "3amauu ¢
napamerpamu”

121

[ToBTOpenue, 06061IEHNE,
cucTemMartusanus 3HaHuu: "YpaBHenus"




122

[ToBTOpenue, 06061IEHNE,
cucTeMatu3anus 3HaHum: "YpaBHeHus"

123

[ToBTOpenwme, 06001IEHNE,
cucTemMaTHu3alus 3HaHuil: "Y paBHEHUSI.
Cucremsl ypaBHeHuU"

124

[ToBTOpenwue, o600mEH e,

cucremaru3anus 3HaHui: "HepaBencrsa"

125

[ToBTOpenwue, 060061IeHNE,

cucremaTtusanus 3Hanuil: "HepaBeHncrsa'

126

[ToBTOpeHmE, 0600IIEHNE,
cuctemaruszanus 3Hanui: "HepaBeHcTBa

127

[ToBTOpenwue, 06001IeHNE,
cucreMaTtusanus 3Hanuit: "IIpousBogHas
u e€ npumeHeHue"

128

[ToBTOpenwue, o600IEH e,
cuctematuszanus 3Hanuil: "[IlpousBogHas
u €€ npumMeHeHue"

129

[ToBTOpenue, 06061IEHNE,
cucremaruszanus 3Hanuit: "[IpousBoaHas
u e€ npumeHeHue"

130

[ToBTOpenwue, 060061IeHNE,
cuctemaTu3anys 3HaHuil: "MHTerpan u
ero npuMeHeHue"

131

[ToBTOpenwue, o600IIEH e,
cucreMaruzanus 3HaHuil: "Oyakuun"

132

[ToBTOpenue, 06061IEeHNE,
cuctemartuzanus 3HaHui: "OyHkun"




133 [ToBTOpenue, 06061IEHNE, 1
cucremaruzanus 3HaHui: "OyHkuun"

134 HroroBas KoHTpoJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa 1

136 [ToBTOpCHHE, 06061ueHI:Ie, 1
CHCTeMaTH3alns 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10
i 136 10

[NPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

* Marematuka: anrebpa v Hauajga MaTeMaTHYECKOr0 aHaIN3a, TeOMETPHSI.
Anrebpa v Havasia MaTeMaTudeckoro aHanusa (B 2 yactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakouu A.I'. u npyrue; noj
penakmueit Mopakosruya A.I'., O01IecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«M1OLl MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
Meronnueckue pekoMeHJaluu K yueOHuky “Maremaruka: anredpa v Hayasia
MaTeMaTUYECKOr 0 aHajiu3a, reoMeTpusi: Anredpa U Hauanaa MaTeMaTHIYECKOTO

aHanuza”, 2-e u3gaHue, crepeotunnoe, Mocka, «IIpocBemienue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

SAKnacc, BUgeoypoku
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