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MaxaukaJja 2025
MMOACHUTEJIBHASA 3AININCKA

PaGouas nporpamma yuebHOTrO Kypca «Anredpa U Hayajga MaTeMaTH4eCKOro
aHanau3a» 0a3oBoro ypoBHs st oOydaromuxcst 10 —11 kimaccoB paspaboraHa Ha
ocHOBe DeepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTebHOTO CTAaHIapTa CPEIHETO
obmiero o0pa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSABISAEMbIX K MaTeMaTUYECKOMY OOpa3OBaHUIO, U TPATULUNA POCCUUCKOIO
oOpa3oBanusa. Peanmszamusi mporpammbl 00€CIEYMBAECT OBJAJACHHE KIIFOUEBBIMU
KOMITIETEHIIUSMH, COCTABJISIONIMMU OCHOBY JJII CAMOPA3BUTHUS U HEMPEPBIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEIHHOTO
pPa3BUTHS JIMYHOCTHA 00YYaAIOLIUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayasia MareMaTU4eCKOro aHaiu3a» SBJSIECTCS OJHUM W3
HamOoJee 3HAUUMBIX B POTPaMMe CTAPIIIeH IKOJbI, TOCKOIBKY, C OTHONW CTOPOHBI,
OH 00ecreYynBaeT MHCTPYMEHTAIbHYIO 0a3y ISl M3y4EHUsI BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JOTMUECKOEe M aOCTPAaKTHOE
MBIIIJIEHUE Y4YalllUXCS Ha YpOBHE, HEOOXOJMMOM HJii OCBOEHHUS KYpCOB
nH(OPMATHUKH, 00IIIECTBO3HAHMS, UICTOPUH, CIOBECHOCTU. B pamkax maHHOTO Kypca
y4alllhecsl OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMynIHpyeT CBOM IOCTHXKEHHS B MareMaTuueckon opme.

Kypc anreOpsl 1 Hauan MaTeMaTHUECKOrO aHaJM3a 3aKJIabIBa€T OCHOBY JUJIS
YCHEIIHOIO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMUH, OWOJIOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMI OSKOHOMHKM M OOIIECTBEHHOM JKU3HU, IIO3BOJISIET
OPUEHTUPOBATHCSI B COBPEMEHHBIX IHU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEAHEBHOW JKU3HU. B TOXKE BpeMsl OBIIaJICHHE
a0CTPaKTHBIMU M JIOTUYECKH CTPOTMMHU MAaTEMAaTUYECKUMHU KOHCTPYKIUSIMU
pa3BUBacT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH
YTBEPKICHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHUe U
aHaJoruio, GopMuUpyeT KpeaTuBHOE U KPUTHYECKOE MbIUieHue. B xone n3zydenus
anreOpbl M Hayajdl MaTeMaTHYeCKOro aHajd3a B CTapiled MIKOoJIe Yydalluecs
NOJIy4alOT HOBBIM ONBIT pEHIeHUS MNPUKIAJAHBIX 3aJa4, CaMOCTOSITEJIbHOIO
MOCTPOCHHSI MaTeMaTUYECKHX MOJIEIE peallbHbIX CUTyallud W HHTEPHpPETALNU
MOJIYYEHHBIX  pEIICHUW, 3HAKOMATCS C  NOpUMEpaMHd  MaTeMaTHYECKHX



3aKOHOMEpPHOCTEM B MPUPOJE, HAYKE M B MCKYCCTBE, C BBLIAIOLIMMUCS
MaTeMaTUYECKUMU OTKPBITUSAMU U UX aBTOPaMHU.

Kypc oOnamaer 3HauyMTENbHBIM BOCHUTATENIbHBIM MOTEHIMAIOM, KOTOPBIA
peanusyercs Kak uepe3 ydeOHbI Marepuall, CocoOCTBYIOIUN (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33pEHHUSA, TaK U uepe3 crneuupuky y4eOHOU AesTebHOCTH,
TpeOyromiei CaMOCTOSATEIBHOCTH, AKKypaTHOCTH, MIPOAOJKUTENBHON
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 3a IIOJIyY€HHBIN pPE3yJIbTar.

B ocHOBe MeTonuku 00yueHus anredpe u HauajlaM MaTeMaTHYECKOro aHaIn3a
JEKUT AEATEIbHOCTHBIA MPUHILIUI O0yUEHUSI.

CrtpykTypa Kypca «Anredpa v Hayajla MAaTEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIIENYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUU: «UYHclia W BBIYUCICHUSY,
«DyHKIIUYU U rpa@uKmy, «YpaBHEHUS U HEPaBEHCTBa», «Hauana maTemarnyeckoro
aHanM3a», «MHoOXkecTBa U JIoTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOANYECKUE
JVUHUM W3Y4arOTCS Ha NPOTSHKEHUWU JBYX JeT OOy4YeHHs B CTaplled IIKOJeE,
€CTECTBEHHO JOMOJHASA APYr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMH TEMaMH U
pasznenamu. JlaHHBIA Kypc SIBISIETCS WHTETPAaTHUBHBIM, MOCKOJBKY OOBEIUHSET B
cebe Ccolep)KaHME HECKOJbKHX MaTeMaTUYecKMX JUCUUIUIMH:  anrelpa,
TPUTOHOMETPUSA, MAaTEMAaTUYECKUM aHAIIN3, TEOPUA MHOXKECTB U 11p. [Io mepe Toro
KaK ydaluecs OBJaJeBalOT BCE 0OoJiee MIMPOKUM MATEMaTHYECKUM aIlapaToM, Y
HUX [OCJIEA0BAaTEIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTpPOUTH
MAaTeMaTH4YECKYI0 MOJEIb PEATIbHOM CUTYyallMy, IPUMEHSATh 3HAHUs, I0Jy4YEHHBIE B
Kypce «Anrebpa © Hayajla MaTeMAaTUYECKOr0 aHaiu3a», s pelleHUs
CaMOCTOATENbHO  CHOPMYIMPOBAHHONM MaTeMaTH4YecKoW 3aJaud, a 3aTeM
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIIbTAT.

CopepxaTtenbHO-METOANYECKAs JIMHUAS «HuCna M BBIYMCICHMS) 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI IEHCTBUTENIBHBIX YUCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM ImiKkosie. B crapmieli mikone oco6oe BHUMAaHHE YAETSETCS
(OPMHUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IMYHBIX (OPM 3alKiCH JECWCTBUTENBHOIO 4YHUCIA, YMEHHE
palMOHATIBHO BBINNOJHATH JEUCTBUS C HHUMH, J€JIaTh IPUKUIKY, OLIEHWBATh
pesynapTar. OOydarommuecs MOIY4arOT HABBIKM TNPUOIMKEHHBIX BBIYMCIECHUH,
BBITIOJIHEHUSI JICUCTBUU C 4YHCIaMM, 3allMCaHHBIMU B CTaHIapTHOU ¢opme,
HCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUN.

JIunns «YpaBHEHUsS M HEPABEHCTBA» PEATU3YeTCs Ha IPOTSIKEHUU BCErO
oOydyeHHsi B CTaplied MIKOJE, IOCKOJbKY B KaXJOM pasene MporpamMMbl
IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaroluecss OBJa/l€BaIOT
pPa3IMYHBIMA METONAMM PEUIEHUs LENbIX, PAalUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapupMHUUECKMX U  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTeM. [lonyyeHHble yMEHMS UCIIONb3YIOTCS IIPU UCCIENOBAHUN



(YHKIMI C TOMOIIBIO IMPOU3BOAHOM, PEIIEHUH NPUKIAAHBIX 331a4 M 3a7ad Ha
HaxXOXKJeHUEe HauOONbIIMX M HAUMEHbIIMX 3HaueHUW QyHKuuu. JlaHHas
cCoJlep)KaTeNibHasg JIMHHUS BKIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUU
BBIIIOJIHATD pacuéThl Mo (opmynam, mnpeoOpa3oBaHMs LEbIX, pPAlMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHHI,
COZIepXallluX CTENeHUu M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepuala MPOUCXOIUT JalbHENIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOT O
MBIIIJIEHUSI y4daluxcs, (POPMUPYIOTCS HaBBIKM JIEIYKTUBHBIX PACCYXKICHHM,
paboTBl C CHUMBOJIBHBIMH (OpMamu, TMPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BHJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraer 3hpeKTuBHbIE
WHCTPYMEHTBI [UJIsl PELIEHUs] MPAKTHUYECKMX M €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenbHo-MeToauueckass JHHUS «DyHKIMM U TpadUKU» TECHO
MEPEIIETAETCS C IPYTUMH JIMHUSMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33J1aET
[0CJIEI0BATEILHOCTh U3YUEHUsI MaTepraia. M3yueHue cTeneHHoMn, oKa3aTeabHOMH,
aorapuMUYecKod U TPUTOHOMETPHUECKUX (DYHKIUN, WX CBOMCTB M TpadHKOB,
MCIIOJIb30BaHUe (DYHKIMI JUIsl pelieHus 3aa4 U3 JIPYruxX y4eOHBIX MPEIMETOB U
pEAIbHOM JKHW3HU TECHO CBS3aHO KaK C MAareMaTHYECKHMM aHAJM30M, TaK U C
pelIeHHEeM YpaBHEHUM M HepaBeHCTB. lIpum 3TOM OoJbIIOE BHUMaHUE YAEISIETCS
(OopMHUPOBAaHUIO YMEHUS BbIpaXXaTh (OpMYyJiaMu 3aBUCUMOCTH MEXY Pa3InyHbIMU
BEIMYMHAMH, HWCCIENOBaTh TMOJyYeHHble (YHKIHMH, CTPOUTh UX TpaduKu.
Marepuan 3Toi coaepKaTesIbHOM JIMHUU HALIEJIEH HA PA3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIOLIUX BBIPAXXaTh 3aBUCHUMOCTH MEXY BEITMUMHAMU B PazIM4HON (opme:
aHAIUTUYECKOM, Tpaduueckod U cioBecHOM. Ero wu3ydeHue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHHWIO U
KOHKPETU3ALUH, UCIIOJIb30BAaHUIO AaHAJIOTUI.

CopepxatenbHas JuHuA «Hayana mMareMaTnyeckoro aHajiu3ay MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX 00Y4YaroIUMCs, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTh MCCIIEA0BAaTh U
CTPOUTH TpaPuKu PyHKIIUH, OPEAETATh UX HANOONIbIINE U HAUMEHBIIINE 3HAYCHHUS,
BBIUUCIIATH IUIOMIAAU (GuUryp u oOBEMBI TEJ, HAXOAUTh CKOPOCTU U YCKOPEHMS
npoueccoB. JlaHHas colep)KarelibHas JIMHUA OTKPBIBAET HOBBIE BO3MOXHOCTH
MIOCTPOEHUSI MaTEeMaTHYECKUX MOJENEH peajbHbIX CHTYalUld, HaXO0XKICHHUS
HaWIYy4IlIero peleHus B NMPUKIAAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHajiu3a CIOCOOCTBYET
pa3BUTHIO abCTPakTHOro, (HOPMaIbHO-JIOTMYECKOTO0 M KPEaTHUBHOI'O MBIIICHHUS,
(hopMHUpPOBaHUIO YMEHUH paClIO3HABATh MPOSIBICHUS 3aKOHOB MAaTEMATUKH B HAYKE,
TEXHUKE M HCKyccTBe. OOydaromuecss yY3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
NOJIYYEHHBIX B XOJ/I€ Pa3BUTHSI MaTEMAaTUKH KaK HAyKH, U UX aBTOpax.



ConeprkarenbHO-MeTOAMYECKas! JIMHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSIICHA  DJIEMEHTAM  TEOPUUM  MHOXKECTB.  Te€OpeTMKO-MHOXECTBEHHBIE
MIPEICTABIICHUS MPOHU3BIBAIOT BECh KYpPC HIKOJIbHOW MAaT€MAaTUKU W IMPEAJIararoT
HauboJsiee YHUBEpPCAIbHBIN SA3bIK, OOBEAMHSIONINNA BCE Pa3/ieibl MaTEMaTHKU U €€
NPWIOKEHUM, OHU CBSI3BIBAIOT PA3HbIE MATEMATHYECKUE AUCIUILUIMHBI B €IMHOE
nenoe. I[loaTtomy BakHO aTh BO3MOXHOCTH IIKOJBHHUKY IOHUMAaTb TEOPETHUKO-
MHO>KECTBEHHBI SI3bIK COBPEMEHHOW MAaTeMaTHUKW M HCIIONb30BaTh €ro JUis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hayajga MareMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TAaKK€ OCHOBBI ~MaTeMaTUYEeCKOTr0 MOJEIMPOBAHUSA, KOTOpPbIE IPU3BAHBI
copMUpPOBaTh HABBIKU MTOCTPOCHHUS MOJENIEH peabHbIX CUTYyaIui, UCCIICA0OBaHUS
ATUX MOJENIEH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
MHTEPIPETALUU ITOJYYEHHBIX Pe3ybTaTOB. Takue 3aJaHus BIUIETEHBI B KX/ 13
pa3aesoB NpOrpaMMbl, HOCKOJIBKY BECh MaTEpUa Kypca IIMPOKO UCIOIb3YETCS IS
pelieHusl NpUKIAAHBIX 3anad. llpum pemeHun pealbHbIX NPAKTUYECKUX 3ajad
y4daliecss pa3BUBAIOT HAOJIOAATEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HUCHOJIb30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETHU3UPOBATH
npobaemy. JlesTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX
3aJlay OpraHu3yercs B Ipoliecce M3y4YeHUs BCEX TeM Kypca «Auredpa v Hayaia
MaTEMaTUYECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ebHOM 1UTaHE Ha M3YYEHHE Kypca anreOphl 1 Haduall MaTeMaTUIeCKOTo aHAIn3a
Ha 0a30BOM ypOBHE OTBOAUTCA 3 yaca B HeAemo B 10 kitacce u 3 yaca B HEJIEIIO B
11 xmacce, Bcero 3a aBa roga ooyuenust — 204 yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAnYeckue  ApoOu. ApudMernyeckue  omnepauud ¢
palMOHAIBHBIMU YHCIIaMU, TPeoOpa30BaHUs YUCIOBBIX BhIpaxeHui. [IpumMenenune
IpoOeil U MPOLEHTOB JJIsi PEIIEeHUs MPUKIAIHBIX 3a]a4 U3 PAa3IMYHbIX OTpacieu
3HAHUU U PEATbHOU KU3HMU.

[elictBuTenbHble uncia. PaluoHalbHBIE W UPPALMOHAIBHBIE YHUCTA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxeHHbIe
BBIUMCIICHUS, TPaBUJIA OKPYTJIEHUS, IPUKUJIKA U OLIEHKA PE3YJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1menbiM  mnokaszarenem. CranpmaptHas  ¢Gopma  3amucu
JNEUCTBUTENBHOTO uMcia. Vcmosib3oBaHWE  MOAXOAAIIEed  (OpMbl  3alUCU
JNEHUCTBUTENBHBIX YMCEN AJS PEUICHUS NMPAKTUYECKHX 3a]ad M IPEICTaBICHUS
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
apu(MeTHYECKUMU KOPHAMH HAaTypaJlbHOU CTEIEHHU.

CHHyC, KOCUHYC U TaHI'€HC YHCIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YMCJIOBOr0 apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPa30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU M. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nenbix v 1poOHO-palliOHATIBHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne nuppanroOHaabHbIX YPABHEHUN U HEPABEHCTB.

Pelienre TpUrOHOMETPUYECKUX YPABHEHHUI.

[IpumeHeHne ypaBHEHNU U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a]a4 U
3aJla4y U3 pa3IMuHbIX 00JIacTel HayKU U pealibHOM KU3HHU.

DOyHKIMU U TPAPUKHA

OyHkus, crnocoObl 3amaHus ¢yHkuuu. [padux ¢dyaxkuuu. Bzaumuo
oOpaTHble (QYHKIIUH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHUd (pyHkumu. Hymu QyHkumm.
[TpomexxyTku 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

CrenenHas (yHKLIMS ¢ HATypaJbHBIM U LIE€JIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJjaHUs IIOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. GopMysna CIOXKHBIX MPOUEHTOB. MCmob30BaHME MPOrpeccuu st
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYrUX y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

HarypanbHbie 1 nenslie yncna. [Ipu3Haku AeTMMOCTH LENIBIX YHUCEIL.

CreneHb ¢ palMOHAIIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHMU.

Jlorapudm uncna. JlecaTuuHble 1 HaTypaabHbIE JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

[IpeoOpazoBanue BBIpAKEHUHM, COAEPIKALIMX CTENEHH C pallMOHAIbHBIM
MIOKAa3aTeseM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE yPAaBHEHHs U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PellleHrne NpuKiIagHbIX 337a4 C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucreMbl U COBOKYITHOCTH PALlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeHenne ypaBHEHNH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a]a4 U 3aJa4 U3 pa3IMuHbIX 00JacTel HayKH U peaslbHOM KU3HU.

DOyHKUUHU U rpaduKH

Oynkuus. [lepuogunueckue pyHkuu. [IpomexyTku MOHOTOHHOCTH (PYHKIIUU.
MakcumyMbl 1 MUHMMYMBbI QyHKIuu. HamOosnbliee M HauMeHbLIEe 3HAUCHHE
(GYHKIIMY Ha TPOMEKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U IPaPUKU.



Hcnonws3oBanue rpadukoB QYHKUIHMN JJIs PEIICHUS YpaBHEHUH W JIMHEHHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB GYHKIUN IS HUCCIIEIOBAHUSI TMPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PEIICHUU 337a4 U3 JPYTUX Y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOr 0 aHAJIN3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. ['eomerpuyeckuid ©  (QUMYECKUI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  dneMEHTapHbIX  (QyHKIUA.  DopMynbl  HAXOXKIECHHS
MIPOM3BOTHON CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOoNbIlero 1 HaMMEHbIEro 3HayeHus: (GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NOPOU3BOAHOW ISl HAXOXKICHUS HAWIYYIIETO PEIICHUS B
NMPUKIIAIHBIX 337a4ax, Ui ONPEINENEHUs CKOPOCTH IMPOLEcca, 3aJaHHOIO
(dopMynoi niaK rpaduKOM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reomMeTrpuueckuili u (u3MvecKkuid cmbicia. Beruucnenue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yqe6H0ro npcamMmceTa «MaremaTuka» JOJIKHO oOecrneynBaTh
JOCTHKCHHC Ha YPOBHC CPCIAHCTO O6IHGFO o6pa303aHI/151 CIICAYIOINUX JINMYHOCTHEIX,
MCTAIPCAMETHBIX U IIPEAMETHBIX O6p330BaT€J'IBHBIX PE3YyJIbTATOB!:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS MPOTrpaMMbl y4eOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paxxnanckoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMH 00yJarOMIerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO 4JIEHA POCCHMCKOro OOIecTBa, MPEACTaBICHUEM O
MaTeMaTUYeCKNX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUU,
MpOLIEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCH W TP.), yYMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHM C HX
(GYHKIUSIMU ¥ Ha3HAYCHUEM.

[laTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKIAHCKON UIEHTUYHOCTH, YBAXKCHUS K
MPOLIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILLIEHHEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYE€CKOM IIKOJIbI,
K HCHOJB30BAHUIO ITUX JIOCTHKEHUM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHMKH.

JlyXOBHO-HpPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMSI,
CBA3aHHOI'O C MTPAKTHYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy YILIETO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYash ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEW, O0BEKTOB, 3a7a4, pEUICHUH, pacCyKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

chOpPMUPOBAHHOCTBIO YMEHHUSI TPUMEHSATH MaTeMaTH4YeCKHue 3HaHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (3710pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUU U
OTJIbIXa, peryisipHas pu3ndeckas akTUBHOCTb); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
P 3aHATUSAX CIIOPTUBHO-030POBUTEIIBHOMN AEATEIBHOCTHIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYIly, OCOBHAaHUEM ILIEHHOCTU TPYJO0JIt00Us; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oyayumier mpodeccud W Ppealr30BbIBATh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTEeMAaTHUYE€CKON HApPaBIEHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIBTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMATbHO-YKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COIMATBHOM
Cpenbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa JOKOJOTHYECKHX MPpodJeM;
OpUEHTAIMel Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU NJIs perieHus 3a7ad B
00J1aCTH OKPYXKAIOIIEH Cpeibl, MJIAHUPOBAHHUS MTOCTYIKOB U OLICHKH X BO3MOKHBIX
MOCTEACTBUMN I OKPYXKAIOIIEH CPEABI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAaykKH W  OOIICCTBEHHOW TNPAKTHUKH, IMOHUMaHHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, JTaroB €€
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOW Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M MCCIIENOBATEIBCKYIO JIESITEIBHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOrpaMMbl Yy4eOHOTO TpenMeTa
«Maremartuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eUCmeUusMuU, YHUBEPCATbHbIMU PE2YAAMUSHLIMU OCUCTNGUSMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oelricmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NpOYeccos ooyuarowuxci (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeeo  Mupda,  NpuUMeHeHue  JI02U4eCcKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBbie mornyeckue neUCTBUS:

e BBIIBISITh U XapaKT€PU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHONIICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeAeNiCHUs]  TOHSATUW; yCTAaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKaIMy, OCHOBaHUS M1 OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIPUHUMATh, (OpPMYIMpPOBaTH U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISIT ~ MaTeMaTUYeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTuBopeunsi B (akTax, MaHHBIX, HAOMIOMCHUSIX W YTBEPKIACHUSIX,
npenaratb KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;
JienaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3aKJIOUECHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIhCTBa MaTeMaTUYeCKUX
YTBEP)KIEHUH (MPSMBIE W OT MPOTUBHOIO), BHICTPAWBaTh apryMEHTAIIHIO,
MPUBOJIUTh TPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXJICHUS Y BBIBOJIBI;

BBIOMpaTh CIIOCOO pelieHus ydeOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOOJNee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrle uccienoBaTeIbCKUe ICHCTBUS:

UCTIOJIH30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKHI WHCTPYMEHT MO3HAHMS,
(dbopMynupoBaTh BONPOCHL, (PUKCUPYIOIINE IPOTHUBOpPEUYHE, MPOOIEMY,
yCTaHaBIUBaTh HCKOMOE H  JaHHoe, (OpMHUPOBAaTH  THIOTE3Y,
apryMeHTUpPOBaTh CBOIO MO3ULINMIO, MHEHUE;

MIPOBOJIUTH CaMOCTOSITETTHHO CTITaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIIEZIOBAHUE 10 YCTAHOBJEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBIECHUS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITETILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI 11O Pe3yJbTaTaM
MPOBEAEHHOTO HAOIIIOJICHUS, MCCIEAOBAaHUSA, OIICHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTAaTOB, BHIBOJOB U 000OIICHMIA;

IPOTHO3MPOBATh BO3MOKHOE pa3BUTHE MPOILIECCA, a TAKXKE BBIABUTATh
MIPEIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ nadopmarueii:

BBISIBJIATH Je€(UUUTHI HH(OpMAIMK, TaHHBIX, HEOOXOIUMBIX Ul OTBETA Ha
BOIIPOC U JUIS PELLICHUS 3aauH;

BbIOMpaTh  MH(MOPMALMIO W3  HCTOYHUKOB  PAa3IMYHBIX  THUIIOB,
aHaAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETHPOBATh MHPOPMALIHIO
pa3IMYHbIX BUJOB U POPM IPECTABICHUS;

CTPYKTYpUPOBaTh UHPOPMAIIUIO, MPEACTABIATh €€ B pa3IMuHbIX (opMmax,
WJUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HaJEKHOCTh uHpopmaru o CaMOCTOATEIBHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.



2)

Vuusepcanvhvie  KOMMyHuUKamue@Hwle Oelicmeus, obecneduarom

ChOPMUPOBAHHOCM COYUATILHBIX HABBIKOG 00YVUAIOUWUXCSL.
OOuenue:

BOCTIPUHUMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C yCIOBUSIMU
U [IETISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pEIIeHUs
3a71a4i, KOMMEHTUPOBATh MOJIYYECHHBIN pe3ysbTarT;

B X071e 00CYXKACHHUS 3a1aBaTh BOIPOCHI IO CYLIECTBY O0CYXK/1a€MOW TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKA3bIBaTh UICH, HALIEJICHHBIC HA MTOMCK
pEIlIEHUs; COTMOCTABJIATH CBOM CYXKIEHHS C CYKICHHSIMH JAPYrUX
YY4aCTHUKOB AHaiiora, OOHapyKHWBaTh pasziMuhe U CXOJCTBO IMO3UIUH; B
KOppEeKTHOM popme hopMynupoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;
OpeACTaBIATh  pe3ydbTaThl  pPELICHUs  3aJady,  HKCIEPUMEHTa,
UCCIICZIOBAHUS, IPOEKTA; CAMOCTOATENbHO BEIOUPATh (hopMaT BHICTYIICHHUS
c yu€ToM 3ajiay IMpe3eHTaluu U OCOOCHHOCTEN ayAuTOPUH.

CoTpyIHUUECTBO:

MOHMMATh M UCIIOIh30BaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHINBUIYaTbHOU
pabOThl TIpU pEIICHUH Y4YEOHBIX 3aj7ad; MPUHUMAThH IIeJIb COBMECTHOMU
NEeATENbHOCTH, IUIAHUPOBATh  OPTraHW3aIlldI0 COBMECTHOM  paboTHI,
pacrpenensaTh BuUIbI PabOT, JOroBapuUBaThCS, OOCYXKAATh MPOLIECC H
pe3yabTaT padboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPyNMNoOBBIX opMax paboThl (00CYx)aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIUHUPOBATH CBOM JCHCTBUS C APYTUMH WICHAMH KOMaH/IbI; OICHUBATh
KaueCcTBO CBOEro BKJIaJa B OOmMMIA TPOAYKT TIO KPUTEPHUSM,
c(OpMYyITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBHSI.

3) YVuueepcanvuvie pecynamuensie oeticmaus, obecneuusarom gpopmuposamue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTNU.
Camoopranu3zanusi:

COCTAaBJIATH INIaH, aJITOPUTM PCHICHUA 3a/ida4u, BBI6I/IpaTL croco0 pemicHuA C

Y4ETOM HMMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C y4ETOM HOBOI MH(pOpMAaIIUH.
CaMOKOHTPOJIB:

BIaACTh HaBBIKaMHU IO03HABaTEIbHOMN pe(bJIeKCI/II/I KaK OCO3HaHUI1
COBCPIIACMBbIX I[CﬁCTBHfI U MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB,
BIaACTb criocobamu CaMOIIPOBCPKU, CAMOKOHTPOJLA IIpoHeccca U pC3yJibTaTa
pemicHnA MaTeMaTHYECKOM 3a4a4u,



e IPEABUMETH TPYAHOCTHU, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PEILICHUHU 3a/1a4H,
BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJIEHHBIX OIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeId M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JTOCTHXKEHUSI WM HEIOCTHKEHUS PE3yJIbTaTOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajsa MaTeMaTHYECKOTO aHAIIN3ay
Ha YPOBHE CpEAHEro OO0Iero oOpa30BaHHUs OKHO OOECIeYUBATH JOCTHKCHHE
CIIEAYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucsia ¥ BBIYMCTICHUA

OnepupoBaTh MOHATHAMU: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JA€CATUYHAs ApOOb, IPOLICHTHI.

BeimonHATh  apuMeTHUYECKHE ~ Omepalud C  palHOHAIbHBIMH U
JNEHUCTBUTEIILHBIMU YUCIIAMU.

BbInonHATh TPUOIMAKEHHBIE BBIYMCIICHUS, UCIOIb3Ys MpaBuila OKPYrJIeHUS,
JenaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh NOHATHSMHU: CTENEHb C LEJIBIM IOKa3aTejaeM; CTaHAapTHas
dbopMa 3amucu  JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEINEHHU;
UCMOIb30BaTh MOAXOISAIIYI0 (POPMY 3aMUCH JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
UCMOJIb30BaTh 3aIIUCh IPOM3BOJILHOIO yIJIa yepe3 OOpaTHbIE TPUTOHOMETPUUECKHE
byHKIIIH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoeimonHsaTe npeodpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUM U pelliaTh
TPUTOHOMETPUUYECKUE YPABHEHMUS.

BomonHsaTe npeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX U HPpPaLMOHAIBHBIX
BBIPAKEHUH U PEIIATh OCHOBHBIE THIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS M HEPABEHCTBA I PELICHUS MAaTEMATHYECKUX 3a1a4
U 33]1a4 U3 PA3JIMYHbIX 00J1aCTeN HAYKU U PeabHOM KU3HHU.



MogenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE alreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMU: (PYHKIUS, COOCOOBI 3aJaHus (PyHKIMHU, 00JacTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh U HEYETHOCTh (PYHKLIMH, HYJIU (DYHKIINH,
IPOMEXYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Crtpouth 1 uuTaTh rpauku TUHEHHON (PYHKUMHU, KBaJAPATHUHON (PyHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Hcnonb3oBaTh rpapuku (YHKIMH I8 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7ad U3 APYrUX y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU; BBIpaXXaTh (POPMYIaMH 3aBUCUMOCTU MEXy BEIMUMHAMM.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh MNOHATUSAMHU: IIOCJIEIOBATENbHOCTh, apu(pMeTHUYecKas H
re€OMETPUYECKAs ITPOrPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOIEH T€OMETPUYECKON MPOTrPECCUH.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U MPOTPECCUM IS PELICHUS
pealIbHBIX 3a7a4 MPUKIIAJHOIO XapakTepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJIs ONMCAHUS PEAIbHBIX
MIPOILIECCOB U SIBJICHUM, MIPH PEIICHUH 3a7a4 U3 IPYruX y4eOHbIX MPEIMETOB.

OnepupoBaTh  MOHATUAMM: OlpefielieHne,  TEeOopeMa, CJIEJICTBUE,
J0Ka3aTeJIbCTBO.

11 KVIACC

Yuciia v BBIYUCTCHUS

OnepupoBaTh NOHATUSIMHU: HATypAJIbHOE, LEJIO0€ YHUCIO; HCIOJb30BaTh
IIPU3HAKU JIEIIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHNUE YUCIIa HA IPOCThIE MHOXKUTEIN
IJIS1 pEUICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTEIEHb C PALIMOHAJIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JOrapudM UHCIA, TECATUYHBIE W HATypajbHbIE
aorapu@msi.

YpaBHeHUs U HEPABEHCTBA



[IpumeHaTh  CcBOMCTBa CTEMEHM Uil NpeoOpa3soBaHUs — BBIPAKECHMUI;
OIIEpUPOBATH IIOHATUSAMM: IIOKA3aTE€JIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHMsS  BBIPAXKEHHM, COIEp)KalIUX —JorapugMbl;
ONEepUPOBATh MOHATUAMU: JIOTApU(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIBI JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemeHns npoCcTeUINX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PEIICHHE;
UCII0JIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH Ul PELICHHS TPAKTUYECKUX 3a1a4.

Haxomuth pemeHnss npocTenux CUCTEM U COBOKYITHOCTEM palMOHAJIbHBIX
YPAaBHEHUU 1 HEPABEHCTB.

MogenupoBath peanbHbIE CHTyallUM Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIDAKCHUSA, YPAaBHEHHUs, HEPABECHCTBA M CHUCTEMBI 110 YCIOBUIO 3aJayu,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C HCIIOJIb30BAaHUEM alllapara aireopsl.

DYyHKIMU U TPAPUKHT

OnepupoBaTh MOHATUSAMU: TEpUoAMYEcKas  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKM OSKCTpeMyMa (YHKUHMH, HauOoJpliee H
HauMEHbIllee 3HaueHUs (QYHKIMM Ha TPOMEXKYTKE, HCIOJIb30BaTh HX JUIA
MCCIeI0BaHUs (PYHKIMH, 3aJJaHHON rpaduKoM.

OmnepupoBarh MOHATUAMH: TpadUKU MOKA3aTENIbHOM, Jorapu@mMuyeckod u
TPUTOHOMETPUYECKUX (DYHKIIMI; U300pakaTh MX Ha KOOPAWHATHOM IJIOCKOCTU H
UCIIOJIB30BAaTh I PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOU IIOCKOCTH rpaduKu JIMHEHHBIX YpaBHEHUHN U
UCITOJIB30BATh UX JUJISl PELICHUSI CHCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonb3zoBaTh rpadukd (QYHKIUMHA A7 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JUCIIUILINH.

Hayana maTreMaTH4eCKOIr 0 aHAJIU3a

OmnepupoBaTh MOHATUSMU: HEMPEPBbIBHAS (PYHKIMS; MTPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh T€OMETPUUECKUI U (PU3UUECKUN CMBICIT TPOU3BOAHON JIJIsl PELIEHMUS
3a/1a4.

Haxonuth npou3BOJHbIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCIATH IPOU3BOIHBIE
CYMMBI, ITPOU3BEACHUS, YACTHOTO (DYHKIIMA.

Hcnonb30BaTh MPOU3BOAHYIO IJIs1 HCCAEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATH PE3YNbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPapUKOB.

Hcrnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHHS B
IIPUKJIAHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: MepBOOOpa3Has M  HUHTErpaj; MOHUMATh
reOMETPUYECKU U (PU3NUECKU CMBICI MHTErpaa.



HaxoauTh iepBooOpa3HbIe 2JICMEHTAPHBIX (DYHKITUI; BEIYMCIIATH HHTETPAJT 110
dbopmyne Herorona—JIeitoHua.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
(bU3UYECKOro XapakTepa, CpeCTBaMU MaTeMaTHIECKOI0 aHaJK3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
MHoXxecTBa palliOHATBHBIX U
1 eMCTBUTENBHBIX uKcell. PanonansHbIe 20 1 brbmorexa [TOK
8 Al https://m.edsoo.ru/1568aba3
ypaBHEHUS ¥ HEPaBEHCTBA
5 Oynkiuu ¥ rpaduku. CTeneHp ¢ 1eIbIM 12 bubmuorexa [IOK
noKazaresemM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuit KOpeHb N—0i1 CTENeHu. 24 1 bubmuorexa IIOK
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyIib
4 T HI:“OIZOMGT uu. TpUroHOMETpHYECKIE 28 1 bubmmorexa [IOK
P 2P P https://m.edso0.ru/1568aba3
ypaBHEHHS
bubmioreka [IOK
5 II 10
OCHENOBATEIEHOCTI 1 HPOrpeccitt https://m.edsoo.ru/1568aba3
5 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS 3 1 bubmmorexa [IOK
3HaHUU https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 0
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11 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrtpoasnsbie | IlpakTnueckue
n/n NMporpaMmmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
CrereHb ¢ palioHaJIbHBIM MTOKA3aTEJIEM.
1 n o I 12 1 bu6moreka [JOK
okazatenbHas ¢pyHkuus. [lokazarenbHbie https://m.edsoo.ru/fl 1cdatd
ypaBHEHHUS U HEPaBEHCTBA
Jlorapudmuueckas KIIHSL.
2 HOFapI/IgMI/IquKI/Ie (by:BI]{leHI/IH " 12 butamorexa [IOK
P yp https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
Tpuronomerpuueckue HKIIUU U UX
3 r pa(I)HKH T II:/)IFOHOMCT ngecine 9 1 bubmorexa [JOK
P P P https://m.edsoo.ru/fl1c4afd
HEepaBEHCTBA
. bubmotexa [JOK
4 I1 I 24 1
POHSBOAHAL. LIPHMCHCHHE HPOH3BOAHON https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 n 9
HICTPATTH ETO TPHMEHCHAA https://m.edsoo.ru/f11c4afd
. bu6moreka [JOK
12 1
6 Cucrempt ypasHenmii https://m.edsoo.ru/f11c4afd
7 HartypanpHble U 1eIble YnciIa 6 bubmorexa IIOK
yp t https://m.edsoo.ru/f11c4afd
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS bu6mnoreka [JOK
8 N 18 2
3HAHHUHI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Jara nudpoBnIie
Tema ypoka KonTpoabubie | IlpakTuuyeckue op
n/n Bceero U3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
MHOXkecTBO, Onepaunu Haj
1 MHOXXeCTBaMu. J{narpaMmmsbl 2 bubmorexa [OK
. ' P https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PannonanbHbie yncna.
5 OOBIKHOBEHHEBIC U JECATUYHbBIC 5 bubmumoreka [IOK
JIpOOH, MPOIEHTHI, 0CCKOHECUHBIC https://m.edsoo.ru/be888093
MEepUOANYECKUE IPOOH
ApudmeTrueckre orneparuu ¢
palMOHAILHBIMH YHCJIAMH, bubmmorexa [{OK
3 2
npeoOpa3oBaHUs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKEHUI
[Tpumenenue npoOeit U MPOLIEHTOB
4 JUISl pelieHus IPUKJIAIHBIX 3a/1a4 U3 5 bu6motexa [IOK
pa3JIMYHBIX OTpaciieid 3HAHUN 1 https://m.edso00.ru/44dd1046
peabHOM KU3HU
[TpumeHenue npobelt U MPOLIEHTOB
5 JUISL pelIeHus PUKJIaAHbIX 3a1a4 U3 5 bubmorexa [IOK
Pa3IMYHBIX OTpACieH 3HAHUU U https://m.edsoo.ru/d99d8c74
peanbHON KU3HU
JleficTBUTEIbHBIE YKCIIA.
6 PanyoHanbpHble ¥ UppalioOHAIbHBIE 2 bubmiorexa T[IOK
PP https://m.edsoo.ru/2f36a36f
qucna



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

ApudmeTrueckue oneparuu ¢

Bbub6morexa IIOK

7 y
JEACTBUTEILHBIMA YU CIAMU https://m.edsoo.ru/a97a12d9
[TpuGnKkEHHBIC BEIYUCIICHUS,
8 [IPaBWJIa OKPYIJIEHUS, IPUKUIKA U bubmotexa [IOK
P pyT > TTPHIIA N https://m.edsoo.ru/cb723fhd
OIIEHKA Pe3yJIbTaTa BRIYUCIICHUN
9 ToxaecTBa U TOXKIECTBEHHEIE bu6moreka [JOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHDb YPABHEHUS bubmmorexa LHOK
p » KOPCEHE ¥P https://m.edsoo.ru/11ac68be
HepaBeHnctso, pemenue bubmuotexa LIOK
11
HEpaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6moreka [JOK
12 M
CTON HHTCpBATIOB https://m.edso0.ru/775f5d99
Pemenue 1nenbix u 1poOHO-
13 AIlMOHAILHBIX YPaBHEHUN U bubmiorexa TIOK
patl yp https://m.edsoo.ru/6ec7al07
HEPaBCHCTB
KonrtponsHas pabota o teme
"MHOXecTBa pallMOHAIIBHBIX U
14 E€HCTBUTEILHBIX YUCE bubmorexa HOK
A ’ https://m.edso0.ru/1914a389
PannonanpHbIC ypaBHEHUS U
HEpaBEeHCTB"
®OyHKIMs, CIIOCOOHI 3a/TaHUS
15 ¢ynkuuu. Bzaumuao o6patHbie butamorexa LIOK
YHKLUH. p https://m.edsoo.ru/226eeabf
byHKIIMH
I'pa . O6iac
pagui dynKim actb bub6mmoreka [JOK
16 OIpe/ieNIeHHs] U MHOXKECTBO

3HaueHu# pynxuun. Hymu

https://m.edsoo.ru/763e75ee
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¢yukuuu. [TpomexyTku

3HAKOMOCTOSIHCTBA
" N bubmmorexa [{OK
17 4
CTHBIC H HEETHbIE GyHKIUH https://m.edsoo.ru/ff4564ad
CrereHb ¢ 1ETbIM MTOKA3aTEIEM.
18 CranmaptHas popma 3amnucu bubmrorexa [JOK
. Aap p https://m.edsoo0.ru/66446d3e
JIEHCTBUTENLHOT O YK CIIa
Hcnonp3oBanue moaxomsien
19 (hOpMBI 3arucH el CTBUTEITLHBIX bu6morexa [IOK
YUCeJ I PEIIeHUs] TPAKTHUYECKUX https://m.edsoo.ru/6eadc6fl
3a/1a4y ¥ NpeACTaBIECHUs JaHHBIX
CrenenHas QyHKUHS C
20 . by - Butmoteka [IOK
HATYPaJIbHBIM Hu HI{M https://m.edsoo.ru/3f25a047
noka3zateneM. E€ cBoiicTBa 1 rpaduk
21 ApudmeTrueckuil KOpeHb bu6mmoreka [IOK
HaTypaJbHOMN CTEIIEHU https://m.edsoo.ru/d82c36d4
29 ApudmeTrueckuil KOpeHb bu6morexa [IOK
HAaTypaJbHOMN CTEIICHU https://m.edsoo.ru/fe7fc4db
CaoiicTBa apr(hMeTHUECKOro KOpHS bu6mmotexa [IOK
23 .
HaTypaJbHOUN CTENEHU https://m.eds00.ru/d0f0b260
24 CaoiicTBa apu(PMEeTUUECKOT0 KOPHS bubmmorexa [IOK
HaTypaJIbHOM cTeneHu https://m.edso00.ru/c3389865
o5 CpolicTBa apu(PMETHUECKOT0 KOPHS bu6motexa [IOK
HaTypaJbHOUN CTENEHU https://m.edso00.ru/444c4b9c
26 JeiicTBus ¢ apupMeTHYECKUMU bu6mmorexa [IOK
KOPHSMHU N—0i1 cTeneHu https://m.edsoo.ru/54b815c5
97 JeiicTBust ¢ apuMeTHIeCKUMU bu6morexa [IOK

KOPHSIMH N—OM CTENEeHU

https://m.edsoo.ru/83105a0e
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28 JeiicTBus ¢ apupMeTHIEeCKUMU bu6mmorexa LIOK
KOPHSIMHU N—0# CTereHn https://m.edsoo.ru/2ablc7bc
29 JeiicTBus ¢ apupMeTHIECKUMU bu6mmoreka [JOK
KOPHSIMHU N—OH CTEeNeHU https://m.edsoo.ru/each053c
30 JeiicTBust ¢ apuMeTHIeCKUMU bubmmorexa [{OK
KOPHSIMHU N—OH CTEIEHU https://m.edsoo.ru/8a5ada51
31 Pemenune nppannoHaibHbIX bu6moteka [IOK
YpaBHEHUM 1 HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenune uppanroHanbHBIX bubmotexa IIOK
YpaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/9362fead
33 Pemenune nppanuoHanbHbIX bu6motexa [IOK
YpaBHEHUM 1 HEPABEHCTB https://m.eds00.ru/78d9b391
34 Pemenune uppanroHanbHbIX bu6mmoreka [IOK
YpaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue uppannoHanbHBIX bu6morexa [IOK
YPaBHEHMI U HEPABCHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa 1 rpaduk KOpHS N-01 bubmmoreka [JOK
CTEIICHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa 1 rpaduk KOpHs N-0if bu6moTteka [JOK
CTEIEHU https://m.edsoo.ru/5f29b9b5
KonrtponsHas paboTa o teme
38 "Apudmernyeckuil KOpeHb N—oii bu6mmoreka [TOK
crenenu. MppanuonanbHbie https://m.edsoo.ru/f13af630
YpaBHEHMS U HEpaBeHCTBA"
39 CuHyC, KOCUHYC U TaHT'€HC bu6morexa [IOK
YHCIIOBOTO aprymMeHTa https://m.edso0.ru/5f605ed0
40 CuHyc, KOCUHYC M TAHTEHC bubmmorexa [{OK

YHUCIIOBOTO apryMeHTa

https://m.edsoo.ru/ec9f4d78
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a1 ApKCHHYC, apKKOCHHYC U bu6mmorexa LIOK
apKTaHT€HC YU CIOBOI'0 apryMEeHTa https://m.edsoo.ru/b8f5d49a
ApKCHUHYC, apKKOCHHYC U bu6mmoreka [JOK
42
apKTaHT€HC YU CIOBOI'0 apryMeEeHTa https://m.edsoo.ru/f1ff9220
TpuronoMerpudeckas OKpyKHOCTb,
43 0r11) e eneHHeI:) T HFOHOMeprquCKHx bubmmorexa [IOK
peA . P p https://m.edsoo.ru/6df195a0
(YHKIHIA 9UCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,
44 orpeneneHne TPUTOHOMETPHUECKUX Bubmmorexa [IOK
pe . p p https://m.edso0.ru/6b61c578
(GYHKIMIA YU CIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKUE bubmmorexa [IOK
bopMyIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKUE bu6morexa [IOK
hopMyJIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKUE bubmmorexa [{OK
hopMyITBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPHUUECKUE bu6moTteka [JOK
(bopMmyIibl https://m.edsoo.ru/12d1413c
49 [TpeobpazoBanue bu6moteka [IOK
TPUTOHOMETPUUECKUX BBIPAKECHUI https://m.edso0.ru/e248c5fc
[IpeobpazoBanue bubmmorexa [IOK
50 .
TPUTOHOMETPHUECKUX BhIpaK CHUI https://m.edsoo.ru/09ba5b3d
51 [TpeoOpazoBanue bu6mmoreka [TOK
TPUTOHOMETPUYECKUX BbIPAKEHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bu6morexa [IOK
TPUTOHOMETPUYECKUX BhIPAKCHUH https://m.edso00.ru/76ce9958
53 [TpeoOpazoBanue bu6mmotexa [IOK

TPUTOHOMETPUUECKUX BBIPAKEHUI

https://m.edsoo.ru/8fa598b5
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54 Pemenue TpuroHoMeTpUYECKUX bu6mmorexa LIOK
ypaBHEHU I https://m.edsoo.ru/6baefel9
55 Perienne TpuroHOMeTpUYECKUX bu6mmoreka [JOK
YpaBHEHHI https://m.edsoo.ru/alf8d141
56 Peuienne TpuroHOMeTpUYECKUX bubmmorexa [{OK
YpaBHEHUI https://m.edsoo.ru/65a0f2d0
57 Pemenue TpuroHomMeTpuueCcKuX bu6moteka [IOK
ypaBHEHUI https://m.edso00.ru/0d8a770d
58 Pemenune TpUroHOMETpUYECKUX bubmotexa IIOK
ypaBHEHUH https://m.edsoo.ru/cec28774
59 Pemenue TpuronoMeTpuyeckux bu6motexa [IOK
ypaBHEHU I https://m.edsoo.ru/e6eec650
O6061menue no remam "OCHOBHbIE
60 TPUTOHOMETpUYECKUEe HOPMYJIBI. bubmioreia LIOK
https://m.edsoo.ru/ae44ac4c
TpuroHomerpruyeckue ypaBHeHUs"
KonTtponsHas pabota o reme
"®opMyJIBl TPUTOHOMETPUH.
61 TpI/IlI:“)OHYOMeTE))I/I‘-ICCKI/IC b bubmmorexa LIOK
. https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
poBepovHas pabora
WroroBast koHTpoJIbHAS paboTa /
62 BCGpOCCHﬁCKaﬂpHpOBep(f)qHaﬂ Bubmorexa [OK
https://m.edsoo.ru/188bbf6c
pabora
O0001IeHE, CHCTEMATH3AIIA
63 3HAHUH 3a Kypc anreOpsl U Havajl bu6morexa [IOK

mMareMatruyeckoro agammsa 10
KJ1acca

https://m.edsoo.ru/33e6629¢
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ApudmeTtnueckas u
reoMeTprUYecKasi POr PecCHu.

Bbu6morexa IIOK

64 Hcnonb3oBaHue mporpeccuu st 1 https://m.edsoo.ru/d3666918
peleHus peaabHBIX 3a1a4
MPUKIIATHOTO XapaKTepa
beckoneuHo yObIBarotas
65 reoMeTprIecKasi Mporpeccusl. 1 bubmmoreka [JOK
Cymma OeckoHevYHO yObIBaromei https://m.edsoo.ru/1cbf72b1
reoMeTPUYECKON MPOrpeccuu
bu6moreka I[IOK
66 DopMy-1a CIIOKHbIX MPOLEHTOR 1 https://m.edsoo.ru/538fc437
bu6moreka [JOK
67 PopMy1a CAOKHEIX NPOLCHTOB 1 https://m.edsoo.ru/c2627eca
O0001IEHE, CHCTEMATH3AIIHAS
68 3HAHUH 3a Kypc anreOpsl U Havasl 5 bu6motexa [IOK
MaremaTuyeckoro aHaiamusza 10 https://m.edso00.ru/49f1b827
KJacca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpasoBaTesbHbIE
padoThI padoThI
pecypchbl
1 Crenenb ¢ paniMoHaIbHBIM 1 bu6moreka [IOK
1oKa3arenemM https://m.edsoo.ru/a52939b3
bu6moreka [IOK
2 i 1
CBofictsa creneii https://m.edsoo.ru/ff601408
3 [IpeoOGpa3zoBaHuEe BEIpaKCHHIA, 1 bu6motexa [IOK
CoJleprKallliX paloHaJIbHbIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [Ipeobpa3zoBaHue BbIpaX)eHUH, L bu6mmoreka [IOK
CoZiepKallX palllOHAJIbHbIE CTEIEHU https://m.edsoo.ru/343c6h64
5 [IpeoGpa3zoBaHue BbIpaKeHHUI, 1 bu6morexa [IOK
cojiepKallliX palMOHAIbHBIE CTEEHU https://m.edso00.ru/4064d354
6 [Toka3aTenbHbIE ypaBHEHUS U 1 bu6mmoreka [IOK
HEPAaBEHCTBA https://m.edsoo.ru/be76320c
; [TokazaTenbHblE ypaBHEHUS U 1 bu6moreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/3d408009
8 IToka3aTenbHble ypaBHEHUS U 1 bubmmoreka [TOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokazaTenbHble YpaBHEHUS U 1 bu6motexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3aTenbHble ypaBHEHUS U 1 bu6mmorexa LIOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHast PyHKIUS, €€ CBOMCTBA 1 bubmumoreka [IOK
u rpadux https://m.edsoo.ru/85bc8132
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KonTtponbehas pabora o reme
"CreneHs ¢ palliOHAIbHBIM

Bbu6morexa IIOK

12 nokaszareneM. [lokazaTenbHas https://m.edsoo.ru/58e862f2
¢bynkuwms. [TokazarenbHbie ypaBHEHHS T '
1 HepaBeHcTBa"
but6mmoreka [JOK
13 JI
OrapH(M HHCIa https://m.edso0.ru/3e3230d4
14 JlecsaiTU4HBIEC U HATYPAJIbHBIE bubmuotexa IIOK
J0rapu(Mel https://m.edsoo.ru/lea72162
15 [IpeoOpa3zoBaHue BhIpaKCHHI, bu6morexa [IOK
coJiepXKaIuX Jorapupmbl https://m.edso0.ru/da48154c
16 [Ipeobpa3zoBanue BbIpaXeHUH, bu6muotexa LIOK
coJepXKaIuX Jorapupmbl https://m.edsoo.ru/4beff03b
17 [IpeobpazoBanHue BbIpaXeHUH, bubmmoreka [TOK
coZIepXKaInX JorapuQmMbl https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKESHHIA, bubmmorexa [{OK
coJiepXKaIuX Joraprupmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckrue ypaBHEHUS U bubmmoreka [JOK
HEPAaBEHCTBA https://m.edso0.ru/3034724e
20 Jlorapupmuyeckue ypaBHEHUs U bubmuotexa IIOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS U bu6motexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmuyeckue ypaBHEHUS U bubmorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudmuyeckas QyHkIwms, e bu6morexa [IOK

CBOICTBa U rpaduK

https://m.edsoo.ru/d68bbe9d
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24 Jlorapudmuyeckas QyHkius, e bubmmorexa [{OK
CBOMCTBA U rpaduk https://m.edsoo.ru/9d102051
o5 Tpuronomerpuueckue QyHKIUHU, UX bu6mmoreka [JOK
cBolcTBa U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckue QyHKIUHU, KX bubmmorexa [{OK
CBOMCTBa U rpaduKu https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue QyHKIUHU, UX bu6moteka [IOK
27 .
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue QyHKIUHU, UX bubmotexa IIOK
28 .
cBOMCTBa U rpaduKu https://m.edsoo.ru/24ab3c53
29 IIpumepsl TPUTOHOMETPUUYECKUX bu6motexa [IOK
HEPaBEHCTB https://m.edso0.ru/5272b9%al
30 [Ipumepsl TPUTOHOMETPUYECKUX bu6mmoreka [IOK
HEpaBEHCTB https://m.edso0.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bu6morexa [IOK
HEpPaBEHCTB https://m.edsoo.ru/e6e1901f
39 [Ipumeps! TPUTOHOMETPUUECKUX bu6mmotexa [IOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTtponbHas pabota no teme
"Jlorapupmuueckas GyHKIUS.
JI
PR I —— BGmonexa LIOK
P P P https://m.eds00.ru/10130727
(yHKIUU U UX
rpaduxu. TpuroHoMmeTpuyeckue
HepaBeHCTBA"
34 HenpepsiBHbIE QyHKIIMH Bu6mmorexa [IOK

https://m.edsoo.ru/403bfb0d
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35 Meron HHTEpPBAJIOB AJIs PEUICHUS bu6mmorexa LIOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTo MHTEPBAJIOB JJIsl PEILIEHUs bu6mmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bu6mmoreka [IOK
37 Hpouspoatas GyHKLi1 https://m.edsocI)l. ru/0731ad3d
bu6moteka [IOK
38 | Tpousroxsas yHKIim https://m.edsog ru/723dd608
39 I'eomerpuyeckuii u pusnvecKkuit bubmmorexa [IOK
CMBICJI TPOU3BOTHOM https://m.edso0.ru/6c8d36ff
40 I'eomerpuyeckuii u pusnueckuit bu6mmoreka [TOK
CMBICJI ITPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 [IpouzBoaHbIE dIIEMEHTaPHBIX bu6morexa [IOK
byHKIUH https://m.edsoo.ru/c7550e5f
42 [Ipon3BoaHbIE AIEMEHTAPHBIX bu6mmorexa [IOK
byHKIUH https://m.edsoo.ru/14ab3cdb
43 [IponsBoaHast CyMMBI, TPOU3BEEHUS, bu6moreka [IOK
9acTHOTO (DYHKIUH https://m.edsoo.ru/c12a0552
44 [IponsBoaHas CyMMbl, IPOU3BEACHUS, bu6moteka [IOK
YacTHOT'O (PYHKITUH https://m.eds00.ru/d598f201
45 [IpousBoaHas CyMMBbl, IPOU3BEACHUS, bubmuotexa IIOK
4acTHOr O (YHKIMM https://m.edsoo.ru/1de34d4d
e
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHenne npon3BOIHON K
47 I/If(:JIGI[OBaHI/IIOp(byHKL[iﬁ Ha bubmotexa [JOK

MOHOTOHHOCTL U OKCTPCMYMBbI

https://m.edsoo.ru/a8ca5ad4
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[Ipumenenne npon3BOIHON K

Bbu6morexa IIOK

48 HUcclieqoBaHuo (YHKIUHA Ha
A by https://m.edsoo.ru/0b411ledd
MOHOTOHHOCTb M 3KCTPEMYyMBbI
[IpumeHenne npon3BOIHON K
49 uccrenoBaHui0 QYyHKIIUN Ha bromorexa [JOK
i https://m.edsoo.ru/cafQbd2f
MOHOTOHHOCTh ¥ 9KCTPEMYyMBbI
Haxoxnenne HanOopIIeEro
50 HaUMEHbIIIET0 3HaUeHUs (YHKIIUU Ha Enbmiorexa LIOK
YHEH https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOoNbIIErO U
51 HAaWMEHBIIEro 3HaYCHUs (PYHKITUU Ha bubmnorexa HOK
y https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOnbIIEro 1
52 HaWMEHBIIIET0 3HaYeHHs (PYHKITUU Ha bubmorexa HOK
y https://m.edsoo.ru/cffch7e5
OTpe3Ke
Haxoxnenne HanOoIb1IIErO U
53 HaWMEHBIIIETO 3HaYeHUs (PYHKIIUU Ha bubmmorexa [JOK
YHEH https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HanOopIIeEro 1
o4 HaWMEHBILIEro 3HauYeHUs! PyHKLIHUU Ha Bubmiorexa [OK
YHEH https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOoNbIIErO U
55 HAaMMEHBIIIEro 3HAYCHUs (PYHKITUU Ha bubmnorexa LHOK
y https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npon3BOIHON A1
bu6mmoreka [JOK
56 HAaX0KJIEHUS HAWJIy4YIlIero peieHus B

MPUKIIAIHBIX 3a/1a4ax, st

https://m.edso0.ru/13205d80
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oIpeeNieH sl CKOPOCTH TIpoliecca,
3aIaHHOTO0 (HOPMYJION MK T'paduKOM

KonTtponbshas paborta o reme

bub6mmoreka [JOK

> "HpOHSBOHHf?' Hpmwererie https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHON
58 IlepBooOpaznas. Tabmuma bu6moreka [IOK
1epBoo0pa3HbIX https://m.edsoo.ru/d777edf8
59 [TepBooOpa3znas. Tabmuia bu6motexa [IOK
NepBO0OPA3HBIX https://m.eds00.ru/30c3697b
60 HuTerpan, reoMeTpuiecKuii u bu6moreka IIOK
(u3nYeCcKuil CMbICI HHTErpaa https://m.edso00.ru/391272c9
61 HuTerpan, reomeTpudeckuii u bu6morexa [IOK
(bU3HYECKUI CMBICII HHTErpajia https://m.edso00.ru/d359fb5f
62 HuTterpan, reoMeTpu4ecKuii u bub6morexa IIOK
(bu3nYecKuil CMBICT HHTErpaa https://m.edsoo.ru/07eb464b
63 Brruncnenne naTerpaia mno gpopmyie bu6morexa [IOK
Hrerorona—Jletibuuia https://m.edsoo.ru/b9b225c3
64 Brraucnenue unrerpana mo gopmyie bubmmoreka [JOK
Herorona—JleitoHuma https://m.edsoo.ru/b800deb4
65 Brruucnenue unrerpana mno gopmyie bubmmorexa [IOK
Herotona—JleitOnuma https://m.edsoo.ru/f5eed075
66 Brruucnenue unrerpana mo gopmyie bu6motexa [IOK
Herorona—Jleitonuna https://m.edsoo.ru/41da431a
67 Cuctembl TMHEHHBIX YPaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/h648235a
68 Cucrembl TMHEWHBIX YpaBHEHUN Bu6mmorexa [IOK

https://m.edsoo.ru/5ab83864
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Pemenne npukinagHeIx 3a1a4 C

69 OMOIIBIO CUCTEMBI JINHEHHBIX bubmorexa TIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUI
Pemenne nmpukiagHeIx 3a1a4 C
70 IIOMOIIBIO CHUCTEMBI JIMHENHBIX bubmorexa HOK
. https://m.edso0.ru/aa5962el
ypaBHEHUI
CucreMbl ¥ COBOKYITHOCTH IIEJIBIX,

71 palMOHAJIBHBIX, HPPALMOHAJIBHBIX, bubmuotexa IIOK
[IOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edso0.ru/48190472
YpaBHEHHUI 1 HEPABEHCTB
CucremMbl U COBOKYITHOCTH IIEJIBIX,

79 paloHaNbHBIX, HPPALIMOHATIBHBIX, bu6motexa [IOK
MMOKAa3aTeNbHBIX, JIOrapu(HMUY eCKIX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CucreMbl U COBOKYITHOCTH IIEJIBIX,

73 paluMOHAIBHBIX, HPPALlMOHAIIBHBIX, bu6mmorexa [IOK
MOKa3aTeNbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHHI U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IIEJIBIX,

74 paloHaNbHbBIX, HPPALIMOHATIBLHBIX, bu6moreka [IOK
MOKA3aTeJbHBIX, JIOrapu(hMUYeCKIX https://m.edsoo.ru/81cccfe9
ypaBHEHHI 1 HEPaBEHCTB

75 Ucnonb3oBanue rpadgukoB ¢yHKIHIMA bubmmorexa [IOK
JUTSL pEIICHUS] YPAaBHEHHUH U CUCTEM https://m.edso0.ru/039949bf

76 Hcnonb3oBanue rpadkoB QyHKIHI bubmumoreka [IOK
JUUISL PEIICHUs] YPAaBHEHUH U CHCTEM https://m.edsoo.ru/a7d95f79

77 [IpumeHenue ypaBHEHMI, CHCTEM U bu6mmotexa [IOK

HEPaBEHCTB K PEIICHUIO

https://m.edsoo.ru/ca878deb
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MaAaTEMAaTHYCCKHX 3a1a4 U 3aJa4 U3

pa3IUYHBIX 00JIaCTEH HAYKH U
peanbHON KU3HU

KonTtponbshas paborta o reme

78 "MHTerpan u ero npuMeHeHUsl. bubmiorexa LIOK
. https://m.edso00.ru/471c735b
Cucremsl ypaBHeHUI"
79 HatypanbHble U 11eble yncia B bu6moreka [IOK
3a7a4ax U3 peaibHOM KU3HU https://m.edsoo.ru/3ceel327
80 HatypanbHble 1 11€bIe Yncia B bu6morexa [IOK
3a7a4ax U3 peaibHOM KU3HU https://m.edsoo.ru/a35a131d
81 HartypanbpHble u nenslie yncia B bu6muotexa LIOK
3a/1auax U3 peaJbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3HaKyU TETUMOCTH IEIBIX YUCEIT bubmotexa [IOK
https://m.edso0.ru/51696a67
83 [Ipu3HaKky 1eIMMOCTH 1ENBIX YHUCEIT buomiorexa LIOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKy 1eIMMOCTH LENBIX YHCEIT bubmiorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, o6o6IIeHME, bu6moreka [JOK
CUCTEMATH3alMs 3HAaHUM. Y paBHEHUSA https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, o0obLIeHME, bubmoreka [TOK
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEHUE, 0000IICHHE, bu6moreka IIOK
cUCTeMaTH3alUsl 3HAaHUW. Y paBHEHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 00ob1IEHME, bu6mmorexa [IOK
cUCTeMaTu3alus 3HaHUH. Y paBHEHUs https://m.edsoo.ru/1bf2fh98
89 [ToBTOpEHUE, 0000IICHHE, but6mmoreka [JOK

CUCTEMATHU3alMs 3HAHUW. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca
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[ToBTOpenue, o606mIeHNME,

Bbub6morexa IIOK

90
CUCTEeMaTH3allus 3HAaHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
IToBTOpenue, 0600IIEHNE,
91 CI/ICTeMpaTI/I?,a Hst 312Hm“1 bubmotexa [IOK
H ' https://m.edsoo.ru/a86014el
Hepagenctsa
IToBTOpEenue, 0600IIEHNE,
92 CI/ICTGNII)aTI/ISa nst 3111;1114171 bubmiorexa [IOK
t ' https://m.edsoo.ru/5c45a60a
Hepasencrsa
[ToBTOpEHue, 0600IICHNE,
93 CUCTEMATHU3ALNS 3HAHUI bubmorexa TOK
H ' https://m.edso0o.ru/19304aba
Hepagsenctsa
[ToBTOpenue, 06o0IEHME,
94 CHCTEMAaTH3alHs 3HAHUI bubmotexa HOK
H ' https://m.edsoo.ru/c3d4b282
Hepagencrsa
[ToBTOpEHUE, 0000IICHHE,
95 cucreMatu3anus 3HaHuK. CUCTEMBI bubmiorexa TIOK
. a ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUI
[ToBTOpEeHue, 0600MIICHNE,
96 cucreMatu3anus 3HaHui. CUCTEMEBI bubmotexa [IOK
. t ' https://m.edso00.ru/a012476d
ypaBHEHUI
97 [ToBTOpEHuE, 0600MICHHE, bu6moreka [IOK
cucTeMaTtu3anus 3HaHul. OyHKIU https://m.edsoo.ru/d620c191
98 [ToBTOpenue, 0600mIeHNHE, bu6moreka IIOK
cucTemMaTu3anus 3HaHui. OyHKIUN https://m.edso00.ru/7017196f
bubmmoreka [IOK
99 n §)
Toropad ROHTPOTIbHA pabota https://m.edso0.ru/513c9889
100 Wrorosas koHTpoJbHas paboTa Bu6mmorexa [IOK

https://m.edso00.ru/2276973
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101

O000111eHME, cUCTEMAaTU3ALUs 3HAHUH
3a Kypc anreopsl U Haval
MaTeMaTHuyeckoro aHammsa 10-11
KJIACCOB

Bbu6morexa IIOK
https://m.edsoo.ru/3330f7ef

102

O000111eHME, cCUCTEMATH3AIUS 3HAHUH
3a Kypc aiareOpbl U Havas
MaTteMaTHuyeckoro agammsa 10-11
KJIACCOB

but6mmoreka [JOK
https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemMblie npeaMeTHbIE Pe3y1bTAaThl 0CBOCHUSI OCHOBHOI
NpoBepPseMOro .
o0pa3oBaTeJIbHOM NPOrpamMMBbl CpeAHero o0o1ero oopa3oBaHust
pe3yJabTara
1 Yucna v BEIYUCIIEHUS
11 OnepupoBaTh NMOHATUAMHU: pPALMOHAIBHOE U JAEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JIECATUYHASI APOOB, IPOLIEHTHI
12 BommonHsaTe  apupMerMueckue oOnepalud C  palMOHAJIbHBIMM U
' NeHCTBUTENbHBIMU UM CIIAMU
13 Bomonusars  npuOMMKEHHBIE  BBIYMCIEHHS, HCHOJB3YsS IpaBHIIa
' OKPYTJIEHHUS], 1eNaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BbIUMCICHUM
OnepupoBath MOHATUSAMU: CTENEHD C I1€JIbIM [TOKa3aTeIeM, CTaHAapTHAs
14 dopma 3anucu AeHCTBUTEIHLHOIO YUCIIA, KOPEHb HATYPaJIbHOU CTENEHH,
' UCII0JIb30BATh MOAXOAIIYIO (hOpMY 3aIHMCH AW CTBUTEILHBIX YUCEI IS
pelIeHus MPAaKTUYECKUX 3a/1a4 U NPEeICTaBICHUsI JaHHBIX
OnepupoBarh MOHIATUSIMU: CUHYC, KOCUHYC M TaHT'€HC NMPOU3BOJILHOTO
1.5 yria; MCIOJNb30BaTh 3alUCh IMPOM3BOJIBHOTO YIja 4epe3 OOpaTHBIE
TPUTOHOMETPUYECKHE (PYHKIINU
2 VYpaBHEHUS U HEpaBEHCTBA
OmnepupoBaTh MOHATHSAMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1eJI0e, PAlMOHAJIBHOE, HMPPAlMOHAIbHOE YPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHHE
95 BoimonuaTe npeoOpa3oBaHus TPUTOHOMETPUYECKMX BBIPAXKEHUH U
' pelaTh TPUrOHOMETPUYECKUE YPAaBHEHUS
BrimonusaTe npeo0pa3oBaHuUs L eJIbIX, paLroOHaIbHBIX u
2.3 UpPpallMOHAJIbHBIX BBIPAXXEHUI U pElIaTb OCHOBHBIE THIBI IIEJBIX,
palMOHAJIBHBIX U UPPAllMOHAIbHBIX YPAaBHEHUN U HEPaBEHCTB
Y [IpuMeHsITh ypaBHEHUS U HEPABEHCTBA I PEIIEHUS MaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAyKU U PealbHOM XKU3HU




MOI[CJ'II/IpOBaTB PCaJIbHBIC CUTyallUHW Ha A3BIKC aﬂre6pbl, COCTaBJIATH

BBIDAXXEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBUIO  3aJayH,

2o UCCIIEZIOBATh TOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM armapara
anredpsl
3 OyHKINU U TpaduKu
OnepupoBarh NOHATUSIMH: (QYHKLHSA, CHOCOOBI 3afaHus (DYHKIHH,
3.1 o0JlacTh OmpeneNeHusT ¥ MHOXECTBO 3HA4eHUH (QyHKIWH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHBIE QYHKIIUU
39 OnepupoBaTh NOHATHSAMH: YETHOCTh M HEUYETHOCTh (YHKIHHU, HYIH
' (GYHKIIHH, TPOMEXYTKH 3HAKOIOCTOSTHCTBA
3.3 Hcnonb3oBaTh rpaduku GYHKIHHN 1715 peIIeHHUs] YpaBHEHUM
3.4 Ctpouts W uyMTaTh TpaQUKU JTUHEHHON (QYHKIMH, KBaIPaTUIHON
' (byHKIMH, CTEMEHHON (QYHKIIMH C I[EIbIM ITOKa3aTeleM
Ucnonb3oBate Tpaduku GyHKIMNA AJI1 UCCIEAOBAHHS IPOIECCOB U
. 3aBUCHMOCTEH MPH PELICHUH 3aJad U3 JIPYTHX y4eOHBIX MPEIMETOB U
' peanpbHOM KU3HU, BBIpAXaTh (OpPMyIaMH 3aBHCHUMOCTH MEXAY
BEIIMYUHAMU
4 Hauvana maTemMaTHuecKoro aHaimsa
i1 OmnepupoBaTh MOHSTHIMHU: MOCIEIOBATEINBHOCTD, apu(MeTHUECKasT U
' reoMeTpudecKas Iporpeccuu
OnepupoBarh MOHATHSIMH: OECKOHEUHO yOBIBalOIIasi TeoMeTpudecKas
4.2 mporpeccusi, cymma OECKOHEYHO YOBIBalOIIEH T'eOMeTpHYecKOi
IPOrPECCHH
4.3 3a/maBaTh NOCIEIOBATENbHOCTH Pa3IMYHBIMU CITOCOOAMHU
A4 Hcnonp30BaTh CBOWCTBA IMOCIEAOBATENBHOCTEM W MPOrPECCUU IS
' pelieHus peaJbHBIX 3a7a4 IPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOKECTBO, ONEPALIUU HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapar IJsi ONUCAHUS
5.2 peasbHBIX MPOLECCOB M SBJICHUM, NpPU PEIICHUH 3a1ad U3 IPYTux
y4eOHBIX MPEMETOB
5 3 OnepupoBaTh TOHATHSIMHU: OIpEJEIEHUE, TeopeMa, CJIEICTBHE,

J0Ka3aTCJIbCTBO




11 KJIACC

Kox IIpoBepsiemMblie MpegMeTHBIEC Pe3y1bTAaThl 0CBOCHHSI OCHOBHOI
NpoBePsAEMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHEro 0011ero 06pa3oBaHus
pe3yJabrara
1 Uucna v BBIYMCIEHUS
OnepupoBaTh MOHATUSAMH: HaTypaJIbHOE, 11€JI0€ YUCIIO; UCIO0JIb30BaTh
11 INPU3HAKU JIEJMMOCTH LIENBIX YUCEN, Pa3JIoKEeHHE Yhcia Ha MpPOCThIe
MHOYKHUTEIH JJIs peleHus 3a/1a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C pAal[MOHAIbHBIM IIOKa3aTelIeEM
13 OnepupoBarh NOHATHSMH: JIOTapu(dM dYHClA, JAECATUYHBIE U
' HaTypaJibHbl€ JJorapu(mbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpumeHsTh cBOWCTBA CTENEHM M NpeoOpa3OBaHUs BBIPAKEHUI,
2.1 OIIEpUPOBaTh NOHATUAMMU: I10KA3ATEILHOE ypaBHEHHE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHUN 1 HEPABEHCTB
BoimonuaTe npeoOpa3oBaHusl BBIPAXKEHUH, COAEpKAILUX JIOrapu(GMBI;
95 ONEpPUPOBATh  MOHATUSAMH:  JOrapu(MUYECKOe  ypaBHEHHE |
' HEPaBEHCTBO; pellaTh OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPAaBHEHUH U
HEpaBEHCTB
2.3 HaxoauTs pemieHus npocTeiimx TpPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMHU: CHCTEMA JIMHEWHBIX YypaBHEHUH M €€
2.4 pelleHHE; UCIO0Ib30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH 1JIs pelleHus
IPAaKTUYECKUX 3a/1a4
25 Haxomute pemreHns NOpoOCTEHIIMX CUCTEM M COBOKYIHOCTEU
' palMOHAIbHBIX YPAaBHEHUHN U HEPaBEHCTB
MonenupoBaTh peajibHble CUTYallUd Ha A3bIKE anreOphl, COCTABIISTH
26 BbIPaKEHU s, yPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ]auH,
' UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIOJB30BAaHUEM almapara
anreOpbl
3 OyHKUIMU U TpaduKu
31 OmnepupoBaTh MHOHATUAMHU: MEpUOAMYECKAs (QYHKIHS, MPOMEKYTKH

MOHOTOHHOCTH (l)yHKHI/II/I, TOYKH IKCTpEMYyMa q)YHKI_[I/II/I, HauOonblIee




HAaMMCHBIICC 3HAYCHU A (b}/HKLII/II/I Ha IMMPOMECIKYTKE; UCITI0JIb30BATb UX JIA

uccrienoBanus GyHKIUH, 3aJaHHOM IpaprUKOM

OnepupoBaTh NOHATUIMHU: I'padUKU MTOKa3aTeNbHOM, JorapupMudecKon

3.2 YU TPUTOHOMETPUYECKUX (PYHKIIMH; M300pakaTh MX HA KOOPIWHATHOU
TUTOCKOCTH Y UCTIONB30BAaTh JIJIsl PELICHHs ypaBHEHUH U HEpaBEHCTB
N300pakaTb Ha KOOPIWHATHOW IJIOCKOCTH TpaduKy JIMHEHHBIX
3.3 ypaBHEHUI W WCIOJIb30BAaTh WX IS PEHICHHS CHCTEMbl JIHHEHHBIX
YpaBHEHUI
34 Hcnonk3oBath rpadukn (QyHKIUE [UTSI MCCIEOBaHUS TPOIECCOB H
' 3aBUCHMOCTEH U3 IPYTUX y4eOHBIX TUCIHILTIH
4 Hauana maremMaTuueckoro aHaiamusa
OnepupoBaTh TMOHATUSMHU: HENpEepbIBHAS (QYHKIMS, MPOU3BOIHAS
4.1 (GYHKIIMW; HWCIOJIB30BaTh TCOMETPHYCCKUNA M (PU3UYECKHA CMBICIT
MIPOM3BOAHON JIJISl peleHUs 3a/1a4
40 HaxomuTe TpOM3BOAHBIE DJIEMEHTAapHBIX (YHKIHHA, BBIYUCIITH
' MPOM3BOAHBIE CYMMBI, TPOU3BEICHUS, YaCTHOTO (PyHKINH
Hcnonp3oBaTh MpPOM3BOAHYIO JUISI MCCIEAOBaHMUS (QYHKIHUHM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl HCCIEIOBAHUS
K ITOCTPOCHUIO rpauKoOB
44 Hcronp30BaTh TPOU3BOIHYIO JJISI HAXOXKICHUS HAWITYYIIETO PEIICHUS
' B IIPUKIIQJHBIX, B TOM YU CII€ COMMATLHO-YKOHOMHYECKHUX, 3a/1adax
45 OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3HAas W HHTErpajl, MOHUMATh
' reoMeTpudecKuil M PU3NUECKHil CMBICI HHTErpasa
A6 Haxonuth mnepBooOpa3Hble 3JIeMEHTApHBIX (YHKIUN, BBIYHCIATH
' uHTerpai mo Gopmyne Herotona — Jleiionuia
47 Pemarts npuknaanbie 3a1a4K, B TOM YUCIIE COLUATbHO-9KOHOMUYECKOTO

nu (1)I/I3I/I‘ICCKOFO XapakKTepa, CpeaACTBAMU MAaTCMATHYCCKOI'O aHaJIu3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

HpOBepﬂeMLI H 3JIeMeHT coaeprKaHus

Kon
1 Yucna 1 BEIUKCICHUS
Pamonansueie ywcna. OOBIKHOBEHHBIE W JAECATHYHBIC JPOOM, TPOLEHTHI,
OECKOHEUHbIE  IepuoAnYecKHue ApoOu.  ApudmeTHuecKkue onepanuud ¢
1.1 palroHaNIbHBIMHU YHCIaMHU, TPE00pa30BaHUS YHCIIOBBIX BbIpaxeHul. [Ipumenenne
IpoOel U MPOLEHTOB AJIs pelleHus] MPUKIaIHBIX 33aa4 U3 Pa3lIuyHBIX OTpaciei
3HAHUUW U PeasIbHON KHU3HU
HeiictButenbHble  uyMcia. PanuoHanbHble U HUppalMOHANIBHBIE — YHCIHA.
1.2 ApudpmMeTnueckre omneparuud ¢ JICHCTBUTEIBHBIMU YHCIaMH. [IpuOmnxkEHHBIC
BBIUHCIICHHUS, IPaBUJIa OKPYTJIEHUS, IPUKUIKA U OLEHKA pPe3yJIbTaTa BHIYMCICHUN
Crenenp ¢ menbiM mokazateneMm. CtanmapTHas (Gopma 3amucu AelCTBUTEIHHOT O
1.3 yrcna. Mcnons3zoBanue moaxoasimeil popmsl 3anucu 1eHCTBUTENBHBIX YUCET IS
pelIeHus MPaKTUYECKUX 3a/1a4 U NMPeICTaBICHHs JaHHBIX
14 ApudmeTrnueckuii KopeHb HaTypalbHOW cTeneHu. el cTBus ¢ apupMeTHIECKIMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
L5 CuHyc, KOCHHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHI'€HC YMCIIOBOI O apryMeHTa
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 ToxxecTBa U TOXKECTBEHHBIE TPEOOPA30BaAHUS
25 [TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIBI
23 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Mertoj
' MHTEPBAJIOB
24 Pemenue nenpix u 1poOHO-paIllMOHATLHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Peuienne nppaimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHU I
97 [IpumeHeHue ypaBHEHHI UM HEPaBEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3ajad U

3aJ1a4 U3 pa3IMyHBIX 00acTell HAyKH U peabHOM KU3HU




3 ®OyHKIMYU ¥ rpaduKu
31 @Oynkuus, crnocodsl 3aaanus Gynkuuu. ['padux ¢ynxnuu. B3aumuo obpatHbie
' byHKIIUN
39 ObnacTh ompeneiaeHUss W MHOXKECTBO 3HaueHUM QyHkuuu. Hymum ¢yHkuu.
' [TpomexxyTkH 3HaKOMOCTOSSHCTBA. UETHBIE U HEUETHDBIE PYHKIIUU
33 Crenennass QpyHKIMS C HATypaldbHBIM M IIENbIM IMOKa3aTeneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
34 TpuroHomerpuyueckasi OKpyKHOCTb, OIIPEIeTICHUE TPUTOHOMETPUIECKUX (QYHKIIUI
' YHICIIOBOIO apryMeHTa
4 Hayana maTemaTtuueckoro aHaausa
a1 [TocnenoBarensHOCTH, cHOCOOBI 3aJaHMs IocienoBaTesbHOCTE. MOHOTOHHBIE
' I10CJIE10BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpudeckas mporpeccud. beckoHeuHO yObIBaromias
42 reomerpudeckas nporpeccus. Cymma 6eCKOHEUHO yObIBarolleil reoMeTpruuecKoi
' nporpeccu. @opMmysa CIOXKHBIX MPOLEHTOB. Vcmonap3oBaHUE MpOrpeccuu Ais
pelleHus peajbHbIX 3a/1a4 NPUKIIAIHOIO Xapakrepa
) MHox€ecTBa U JIOTHKA
MHoxecTBo, omepauuMd Haja MHoxkectBamu. Jluarpammbl Oiinepa — Benna.
5.1 IIpuMeHeHNE TEOPETUKO-MHOKECTBEHHOIO ammnapara JAjs ONUCAHMs peabHbIX
IIPOLIECCOB U SIBJICHU, IPU PEIIEHNH 3aJa4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 Omnpenenenue, TeopemMa, CIEACTBHUE, 10KA3aTENbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JieMeHT coepKaHUsI
1 Yucna 1 BEIUUCIECHUS
1.1 Hatypanbsablie u nensie yncia. [IpusHakyu 1eIMMOCTH LENIbIX YUCET
1.2 Crernenb ¢ pallMoHaJIbHBIM MTOKa3aTesneM. CBOMCTBa CTENEHU
1.3 Jlorapudm uucna. JlecaTHYHBIC U HATYPaJIbHBIC JIOTaPU(PMBI
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 [TpeoOpazoBanue BeIpakeHUH, COJlepKAIUX JorapudMbl
95 [TpeoGpa3oBaHue BEIpAXKEHUH, COEPKAIIMX CTETIEHH C PALlMOHATBHBIM
' IoKa3aTelIeM




2.3

[TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3arenbHble ypaBHEHHS U HEPABEHCTBA
25 JlorapuMuyeckne ypaBHEHHUS U HEPaBEHCTBA
26 CucreMbl JTUHEWHBIX ypaBHeHMH. PellleHne NpUKIAaIHBIX 3a/lad C MOMOLIbIO
' CUCTEMBI JIMHEUHBIX YPABHEHU I
2.7 CucTteMbl 1 COBOKYITHOCTH palliOHAJILHBIX YpPaBHEHUI U HEPABEHCTB
’g [IpumeHeHue ypaBHEHHH, CUCTEM W HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX
' 3aJa4 U 3a]1a4 U3 pa3InyHbIX o0acTell HAayKH U peanbHOM KHU3HU
3 OyHKIMYU U rpaduKu
@Oynkuus. Ilepuonnyeckue (yHkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 MaxkcumyMbl U1 MUHUMYMbl (QyHKIMU. HauOosbliee M HauMeHblllee 3HAUYCHHE
(GYHKIMH HA TTPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U Irpaduku
3.3 [TokazarenbHas u JorapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
3.4 Hcnonb3oBanue rpadukoB (YHKIMM I peIISHUS] YPAaBHEHUH U JIMHEHHBIX CHCTEM
Ucnonb3oBanue rtpadukoB GyHKOMA Uil HMCCIENOBAHUS MPOILECCOB U
3.5 3aBHUCHUMOCTEW, KOTOPBIE BO3HUKAIOT IIPU PELIEHUM 3aJad U3 OPYIHX y4eOHBIX
MPEAMETOB U PEATbHON KU3HU
4 Hayana matemaTtudeckoro aHaaunsa
41 HenpepsiBHbIe pyHKIMH. MeTOA MHTEPBAJIOB AJIs PEIIEHUS HEPAaBEHCTB
4.2 ITponsBoanas pyHkuuu. I'eomeTpuueckuii 1 Gpu3NUECKU CMBICI IPOU3BOIHOMN
43 [TponsBoaHbie 37eMeHTapHbIX GYHKIUH. DOpMysIbl HaXOXKICHHS IMPOU3BOIHOM
' CYMMBI, IIPOU3BEJIEHUS U YaCTHOrO (pyHKLMI
[IpumeHneHue TPOM3BOAHOW K HCCIEAOBAHMIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. Haxoxaenne HauOobpIero 1 HauMeHbIIEro 3HaueHus GyHKIIMY Ha
OTpe3Ke
[IpumeHeHue TPOU3BOAHON Ui HAXOXKICHHUS HAWIY4YIIero peUIeHHs B
4.5 NPUKIAIHBIX 3a7ayax, JJs ONpEeAeNeHUs] CKOPOCTM Mpolecca, 3aJaHHOro
dbopmyroi niu rpadpuKoM
4.6 [TepBoobpa3znas. Tabnwia nepBoodpa3HbIX
47 WuTerpai, ero reoMmeTpudeckuii U prusmueckuii CMbICI. Beunciaenne nHTerpana mo

dopmyne Hetotona — Jleitbnuia




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NpoBEPsIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOM POrPaAMMBbI CPeIHEr0
001ero oopasoBanus

Brnanenune meronamMu 10Ka3aTeNbCTB, aJTOPUTMAMHU PEIICHUS 3a/ady;
yMeHne (HOpMyIMpOBATh W ONEPHPOBATH MOHSTHUSMH: OIpEIeICHUE,
aKcuoMa, TeOpeMa, CJIEICTBUE, CBOICTBO, NMPHU3HAK, J0KA3aTeIbCTBO,
PaBHOCHUJIbHbBIE (b opMyIHPOBKHY; MPUMEHSATH uXx; yME€Hue
dopmynupoBaTh 00paTHOE U MIPOTUBOMOJOKHOE YTBEPXKACHUE,
OPUBOJAUTH HPUMEPbl M KOHTPIPUMEpPBI, MCIOJIb30BaTh METOL
MaTeMaTUYECKON MHIyKIMH; TPOBOJUTh JOKA3aTENbHbIE PacCyXKIEHUS
OpU pEeUIeHWH 3a/4ady, OIEHMBATh JIOTMYECKYI0 IPaBUIbHOCTh
paccyX/JeHui; yMEHHE OIEepUpOBaThb IOHATUSMU: MHOXKECTBO,
MOJIMHOKECTBO, ONEPALMK HaJ MHOXXECTBAMHU; YMEHHUE HCIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapaT Uil ONUCaHUsl peajbHbIX
MPOLIECCOB U SIBJICHUM U MPU PEILICHUHU 3a/1ay, B TOM YHCJIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHE OTEPUPOBATH MOHATUSIMH: Tpad, CBA3HBIN
rpad, nepeBo, LMKJI, Tpad Ha TIUJIOCKOCTH; yMEHHME 3aJaBaTh U
OIKCHIBATh Ipadbl Pa3IuYHBIMU CIIOCOOAMHU; HUCIONIB30BaTh I'padbl Mpu

pelIeHnH 3a/1a4

YMenue OIICPUPOBATH MOHATUAMHA: HATYpPAJIbHOC YU CJIO, I EJIOC YU CIIO,
CTCIICHB C I EJIBIM ITOKa3aTCJIEM, KOPCHb HaTypaJIBHOfI CTCIICHU, CTCIICHDb
C panvoOHaJIbHBIM  IIOKa3aTCJiEM, CTCIICHb C L[Cf/iCTBPITGIIBHBIM
IIoKasaTcJiEM, norapmbM quciia, CUHYC, KOCHHYC MW TaHI'CHC
IMPOU3BOJIbHOIO 4YHCjida, OCTATOK IIO MOAYJIIO, pallMOHAJIbHOC 4YUCIIO,
HpparOHAaJIbHOC 4qHucCJio, MHOXECTBa HaTypaJlbHbIX, OEIbIX,
palrOHAJIbHBIX, HeﬁCTBHTeHBHLIX qucCesl; YMCHHUC HCIIOJIb30BATh
IMPU3HAKU ACIIUMOCTH, HaUMEHb I 061HHI>1 JCINUTCIIb U HAMMCHBIIICC
06H1€€ KpaTHOC, aJIrOPUTM EBKHI/II[a npu pCIICHUHA 3aaa4; 3HAKOMCTBO
C Ppa3JM4YHbBIMHU TIMO3UIMOHHBIMHU CHUCTEMAaMH CUUCIICHUSA, YMCHHC
BBITIOJIHATH BLIYUCIICHHE 3HAYCHUN U Hpeo6pa3OBaH1/151 BBIpa)KeHI/Iﬁ co

CTENEeHsIMH U Jiorapudmamu, ITpeodpa3oBaHus IpOOHO-PAIMOHATBHBIX




BBIPAXKCHUI; YMEHHUE ONEepPHUPOBATh MOHITUSMHU: MOCIEI0BATEILHOCTD,
apudmernueckass ~ mporpeccusi,  TeoMeTpUYecKass  MPOTPecCHs,
OecKOHEYHO YyObIBarollasi reoMeTpudecKass MpOTpeccHs; yMeEHHe
3a/aBaTh  IOCJIEIOBATEIbHOCTH, B TOM 4YHCI€ C  [OMOIIbIO
PEKyppeHTHbIX  (OopMyJd;  yMEHHE  ONEepUpOBaTh  MOHSATHUIMHU:
KOMILJIEKCHOE YHCJIO, COMPSKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOIYJb U
apryMeHT KOMIIJIEKCHOTO Yucia, (opMa 3amuci KOMIUIEKCHBIX YHCE
(reomeTpuueckasi, TPUTOHOMETpHUUECKass M anredpandeckas); yMeThb
POU3BOJUTH apu(PMeTHUECKHE EHCTBHS ¢ KOMITJICKCHBIMH YHCIIAMU;
OPUBOAWTH  IPUMEPHl  WCHOJNB30BAHUS  KOMIUIEKCHBIX  YHCEll;
OonepupoBaTh MOHATHSAMH: MaTpuua 2xX2 u 3X3, onpenenuTeb

MaTpHUIlbl, FCOMCTpI/ILIeCKI/Iﬁ CMBICIT OIIPEACIINTCIIA

YMeHue onepupoBaTh MOHATUSIMU: PALIMOHAJIbHBIE, UPpAalMOHAJIbHBIE,
MoKa3aTeNbHbIE, CTENEHHbIE, JIOTapu(PMIUECKIe, TPUT OHOMETPUYECKUE
YpaBHEHMs] U HEPABEHCTBA, WX CHUCTEMbl; YMEHHE OIEPUPOBATH
HOHATUSMU: TOKJECTBO, TOXKAECTBEHHOE IIPpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHMII M HEPAaBEHCTB, PaBHOCHJIbHOCTh
YPaBHEHMI, HEPAaBEHCTB M CHCTEM; YMEHHME peEllaThb YpaBHEHUS,
HEPAaBEHCTBA U CHCTEMBI C IOMOILBIO Pa3IMYHBIX NPUEMOB; peELIATh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; IMPUMEHSTH
YPaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI JUI PEIICHUS MaTeMaTH4EeCKUX

3a]a4 U 3a7a4 U3 Pa3InyHbIX oOsacTeil HAayKu U peabHON KU3HU

YMeHue onepupoBaTh MOHATHAMM: (GYHKIWS, YETHOCTH (YHKIUH,
HNEePUOANYHOCTh (PYHKLUHU, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, S5KCTpeMyM (QYHKIMH, HanOoJIbIllee U HAUMEHbILIee 3HAUEHUS
(GYHKIMM Ha MPOMEXYTKE, HeNpepbiBHAs (QYHKLUSA, ACUMIITOTHI
rpaduka GyHKIMH, TepBas W BTOpas NPOM3BOAHAS (YHKIUH,
TEOMETPUIECKUM U (PU3NIECKUN CMBICT TTPOU3BOIHOM, IEpBOOOpa3Has,
onpenenéHHbIl HMHTErpajg, yMEHME HaXOAWUTh AaCUMIITOTHI Trpaduxa
(GYHKIMH; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEEHUS,
YaCTHOTO ¥ KOMIIO3MLIMHU (YHKIMH, HAXOJUTh YpaBHEHHE KacaTeIbHON
K TpaduKy (YHKIUHU; YMEHHE HAaXOAUTh MPOU3BOAHBIC HIEMEHTAPHBIX
(GYHKIMI;, yMeHHE HCIOIb30BaTh MPOU3BOIHYIO JIsI MCCIEIOBaHMS
GyHKIMHA, HAXOOUTh HAaUOOJIbIINE U HAUMEHBIINE 3HAaUeHUs (YHKIINIA;
CTpOUTh TpadUKH MHOTOYJIEHOB C HCIOJIb30BAaHUEM ammapara

MATEMATUYICCKOI'O aHaJIn3a, MPUMCHATH ITPOU3BOJHYIO JJIA HAXOKICHUA




HAWJIy4IlleTO PEIICHUsT B NPUKIAAHBIX, B TOM YHUCIE COIHAJIbHO-
9KOHOMHUYECKUX U (PU3MYECCKUX 3a/1auax; HAXOJAUTh IJIOIIAIA U 00bEMBI
GuUryp c MOMOIIbI HHTErpaia; MPUBOIUThH ITPUMEPHI MATEMATHYECKOTO

MOJIEIMPOBAHMS C TOMOLIbIO AU(hepeHInaIbHbIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: Tpaduk (GYHKIUH, OOpaTHas
GyHKIMS, KOMITO3UIIUS (YHKIMH, TUHEHHAsT QYHKIUS, KBaJIpaTHIHAs
byHkuus,  pauvoHanbHas  (QYHKIOMS,  CTemeHHas  (QyHKUus,
TpUroHOMeTpudecknue (yHKIUH, OOpaTHblE TPUTOHOMETPHUECKHE
¢byHkuMM, TOKa3aTeNbHas W Jorapumuueckas (yHKIUU; YMEHHUE
CTPOMUTH IpapUKU U3Y4YEHHBIX (PYHKLMH, BHIIOJIHATH NPEoOpa3oBaHUs
rpadukoB (pYHKIMH, HCIIOJIb30BATh IpapUKK AJI U3YUEHUSI IPOLIECCOB
Y 3aBUCHUMOCTEH, IpU pELIeHNUH 3a7a4 U3 JPYruX y4eOHBIX PEIMETOB
U 3a/a4 U3 peajbHOW XHM3HM; BbIpakaTh (OpPMYyJIaMHU 3aBHUCHMOCTH
MEXAY BEJIMYMHAMU; UCIOIb30BATh CBOMCTBA U ITpadUKKH QyHKIMH AT
peleHus ypaBHEHUH, HEpaBEeHCTB U 3a7a4 ¢ lapaMeTpaMu; n300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXXECTBA pEIICHUI YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemaTts TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM 4HMCIIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUKEHHE, padoTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPaBJICHUS INYHBIMU U CeMEIHBIMU
¢uHaHCAaMM); COCTABJIATh BBIPA)KECHUS, YPaBHEHUsI, HEPABEHCTBA U HX
CHUCTEMBI 10 YCIOBHIO 3aJla4d, MCCIIECA0BATh IOJYy4EHHOE PEIICHUE U
OLIEHUBATh IMPaBIONOJO0OHOCTh PE3YJIbTAaTOB; YMEHHUE MOJEIMPOBAThH
peasbHbIE CUTYallUH Ha SI3bIKE MAaTEMAaTUKH; COCTAaBIATH BBIPAXKEHUS,
YPaBHEHMs, HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHIO 3aayy,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIIOJIb30BAHMEM alapaTa

anreOppl, UHTEPIPETUPOBATH MOJIYYECHHBINA PE3yIbTaT

YMeHue omnepupoBaTh MOHSATUSAMU: CpelHee apuMETHYECKOe,
MearaHa, HauboJblllee U HauMEHbIIee 3HaUeHUs], pa3Max, JucIepcus,
CTaHJAapPTHOE OTKJIOHEHHWE YHCIOBOIo HabOpa; yMEHHE H3BIIEKATb,
MHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYI0 B TaliuIlax, Ha
auarpammax, rpadukax, OTpakarollylo CBOMCTBA peaslbHbIX IMPOIECCOB
U SIBJICHWH; TPEICTaBIATh HMH(GOPMAIMIO C IOMOIIBIO TaOJHUI] |
quarpamMM; HCCIE0BaTh CTaTUCTHYECKHE [aHHbIE, B TOM YHUCIE C

IPUMEHEHUEM TIpaQUUEeCKUX METOAOB U DJIEKTPOHHBIX CPEICTB;




rpa(bnquKI/I ucciacgoBatb COBMCCTHBIC Ha6J'II-OI[eHI/I$I C IIOMOIIBIO

JlUarpaMM paccE€MBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOSITHOCTb C HCIHOJBb30BAHUEM TpaMuecKUX METOJI0B; MPUMEHATH
(GOpMYIIBI CIOKEHUSI U YMHOXKEHUSI BEPOSITHOCTEH, (hOpMYITy MOIHON
BEpOSATHOCTH, GopMmyny bepHymmn, koMOuHAaTOpHBIE (AKTBI |
(GopMyIBI; OLIEHHBATh BEPOSTHOCTH pEANbHBIX COOBITUH; YMEHUE
OlepHpoOBaTh MOHATUSAMU: cilydailHas BeJIMYMHA, paclpeeseHne
BEPOSITHOCTEHN, MATEMATUYECKOE OXKUJJAHUE, TUCIIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BEIMYUHBI, (QYHKIUU paclpeneaeHus u
IUIOTHOCTH  PAaBHOMEPHOIO, IOKAa3aTEJIbHOTO U  HOPMAJIbHOI'O
pacmpesieieHuii; yMEHHE HCIIONb30BaTh  CBOICTBA  M3YYEHHBIX
pacnpezeneHuil A1 peuieHus 3a1a4; 3HaKOMCTBO C MOHSATUSAMU: 3aKOH
OONBIIMX YHUCEN, METOAbl BBHIOOPOYHBIX MCCIEIOBAHUI; YMEHHE
OPUBOAMTH TMPUMEPHl TMPOSBIEHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUPOBAThH
MNOHATUSIMU: COYETAaHUE, IEpPEeCTaHOBKA, YHCIO COYETaHWM, YHUCIO
nepecTaHoBOK; OnHOM HbIOTOHA; yMeHHE MPUMEHATh KOMOWHATOPHBIE
(GaxTBl M pacCyXIEHHUsS IS PELIeHUs 3ajad; OLEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITHH; COCTaBIATH BEPOATHOCTHYIO MOJETb H

HHTCPHIPCTUPOBATDH I1OJIYY €HHBIN pe3ysibTaT

YMeHue omnepupoBaTh MOHATUSIMU: TOYKA, TMpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJa, IUIOCKUH Yrod,
JBYTPAaHHBII yroyi, TPEXTPaHHBIA yroj, CKpelUBarolluecs MpsMble,
NapajuIebHOCTh U MEPHEHIUKYISIPHOCTD NPSIMBIX U TUIOCKOCTEH, Yol
MEXAY NPSIMBIMH, YroJd MEXKIY NPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
NPSIMBIMUA, PACCTOSHHUE MEXAY IJIOCKOCTIMHU; YMEHHE HCIOJIb30BATh
IpU pEUIeHUW 3a/Jad W3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPHH;
YMEHHE OLICHHBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOZEIN C MOMOIIbI0 T'€OMETPUUYECKUX MOHITHH U

BCJIIMYKH, pCIHIaTh CBA3aHHBIC C HUMHU ITPAKTUYCCKHEC 3ala4n

10

YMeHne oneprupoBaTh MOHATHIMHE: N0 GUTYPHI, 00BEM (PUTYpBI,
MHOT'OT'PaHHUK, IPABHIILHBIA MHOT OTPaHHUK, CEYEHUE MHOTOT' PAaHHUKA,

Ky0, mapanienenunen, mnpusma, nupamuga, Gurypa u HOBEPXHOCTh




BpallleHus], UJIMHIP, KOHYC, map, cdepa, miomanas chepbl, MIomaib
MOBEPXHOCTH MUPAMUJBI, MPU3MBI, KOHyca, HWIMHIpa, 00BEM KyOa,
NPsIMOYT'OJILHOTO Tapajuieienuneaa, NUpaMu/ibl, NPU3Mbl, UUIUHAPA,
KOHYca, 1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYCa U LMWIMHIPA,
napajuieJbHble OCH WMJIM OCHOBAHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IUIMHIPA, KOHYCa; YMEHUE CTPOUTh CEUEHHE
MHOTOI'paHHUKA, H300paKaTh MHOTOI' PAHHUKHU, PUTYPBI U TOBEPXHOCTH
BpallleHHs,, UX CEUEHMs,, B TOM YHCIIE C TMOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE TPUMEHSITh CBOHCTBA TEOMETPUYECKUX QUTYD,
CaMOCTOSITENIbHO (HOPMYIMPOBATH OIpENeNieHHs] H3ydaeMbiX ¢Uryp,
BBIJIBUTaTh TMIOTE3bl O CBOWCTBAaX M IPU3HAKAX I'€OMETPUUYECKHUX
¢uryp, 0OOCHOBBIBATH WIJIM OMPOBEPraTth MUX; YMEHHE IPOBOIUTH
KJacCU(pUKaLUlo (QUIyp MO pa3jMYHbIM HpPU3HAKaM, BbIIOJHATh

HGO6XOI[I/IMBI€ AOMOJIHUTCIBHBIC TIOCTPOCHUA
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YMeHue omnepupoBaTh IOHATHAMM: JBUKEHHE B IIPOCTPAHCTBE,
napasuieJbHbIN [IEPEeHOC, CAMMETPUS Ha IMJIOCKOCTH U B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3zoBaHue Mo700us, MOA0O0HBIE (QUIYpbl; yMEHHE
pacrio3HaBaTh paBHbIE U MOAO0HBIE (DUTYpHI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BaTh F'€OMETPUUECKHE OTHOIIECHUS
IpU pElICHUU 3a/ay; HaXOAUTb F'€OMETPUYECKHE BEIMUYMHBI (JUIMHA,
yroJ, Iouiaap, o0ObEM) IpHU PELIEHUH 3a7ad U3 JAPYrux Yy4eOHBIX
IPEAMETOB U U3 PeasibHOM )KU3HU; YMEHHE BHIUUCISTH TeOMETPUY eCKIe
BEIWYUHBI (AJIMHA, YroJl, IUIOMAAb, 00BEM, TUIOIIAIb MOBEPXHOCTH),
UCTIONIB3YSl U3yYeHHbIe (OPMYNBI U METOABI, B TOM 4YHCIE: IUIOLIAb
MOBEPXHOCTH MHUPAMM/IbL, IPU3MBI, KOHYCa, [IHJIMH/IPA, IUIOLIAlb CPEpHI;
00BEM Ky0a, MpsIMOYTOJbHOIO HapaieenuIeaa, MupaMuibl, IpU3MBbl,
LWIMHApPA, KOHYyCa, IIapa; yMEHHWE HaXOAUTh OTHOIIEHHE OOBEMOB

no100HBIX Uryp
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VYMeHue  onepupoBaTh  MOHATHSMH:  NPAMOYrojbHas  CHUCTEMA
KOOPJIHMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAMHATHI BEKTOpPA, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YMCIIO, PA3JIOKEHUE BEKTOpA I10
0a3ucy, CKalsipHOE MPOM3BEACHHE, BEKTOPHOE IPOU3BEICHUE, YroJ
MEXIy  BEKTOpaMH; yMEHHUE  HCHOJIb30BaTb  BEKTOPHBIA U
KOOPAMHATHBIN METOJ ISl PEIICHUS] T€OMETPUUYECKUX 3a/lady U 3aaad

JIpyTuX y4eOHBbIX TPEIMETOB
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YMmeHue BbIOMpaTh MNOAXONALIMH METOX JUIsl pELIeHHs 3a7au;
IIOHMMaHHUE 3HAYMMOCTM MATEMaTUKU B HU3YYEHUHU IPUPOJHBIX H
OOILECTBEHHBIX TIPOLECCOB M SIBJIEHHM; YMEHHME paclo3HaBaTh
IIPOSIBJICHHE 3aKOHOB MAaTE€MaTUKH B MCKYCCTBE, YMEHHE NPUBOIUTH
IpUMEPBl MaTEeMaTHYECKUX OTKPBITUH POCCUHCKOM M  MHPOBOH

MaTEeMaTUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Yucna v BEIYUCIECHUS
1.1 Harypanbsubie u niensie uncna. [Ipu3Haku JemuMOCTH IEIBIX YUCelT
1o Panmonanpapie 4ncna. OOBIKHOBEHHBIE W JECATUYHBIC JAPOOH, TIPOIICHTHI,
' OeCKOHEUYHBIE TEPUOANYECKHE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJbHOU cTeneHu. JleficTBUs ¢ apr(MeTHYeCKUMHU
' KOPHSMHU HaTypaJbHOM CTeNeH!
14 Crenenp ¢ uenbiM MokaszareneM. CTeneHb € palOHATBHBIM IOKa3aTeJIeM.
' CBoiicTBa cTerneHu
15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTAHT'€HC YU CIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIC 1 HATYpaJIbHBIE JIOTapU (MBI
JeiicTBuTenpHbIe uncla. ApUPMETHUYECKHE OIepaluu ¢ JACHCTBUTEIHLHBIMU
1.7 grciaamu. [TpuGnmkEHHBIC BEIUNCIICHUS, TPaBUIIA OKPYTIICHUS, TPUKHIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN
1.8 [IpeobpazoBaHue BEIpOKECHUIM
1.9 KomrmnekcHbie unca
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [{enbie u 1poOHO-pallMOHATBHBIC YPABHEHUS
2.2 WppanunonanbHblie ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHUs
24 [TokazaTenbHbIC U JTOTAPUPMUIECKUEC YPABHEHUS
2.5 Lensie u poOHO-pallOHATBHBIE HEPABEHCTBA
2.6 HppannoHanpHbIe HEPAaBEHCTBA
2.7 [TokazaTenbHbBIC U JTOTapUPMUIECKAE HEPAaBEH CTBA
2.8 TpuroHomerpuyeckrue HepaBeHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuia cucTeMbl JIMHEHHBIX YpaBHEHUN. OnpeaenuTens MaTpHUIIbl




OyHKUIMU U rpaduKu

@yHkuus, cnocodsl 3ananus QyHkuuu. I'paduk ¢yHkiuu. BzaumHo obpartHble

3 ¢yukuuu. YérHple u HeuéTHble pyHKUUU. [lepuoanueckue GpyHKIUU
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHkiuuu. Hymn ¢dyskuuu.
3. [TpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumyMmbl 1 MUHUMYMBl (QyHKIuH. HauOonbliee M HauMMeHbIllee 3HAUYEHUE
(GYHKIIMY Ha TPOMEXYTKE
33 CrenenHast QyHKUMsI ¢ HaTypajbHBIM M IIeJIbIM ToKa3aTteneM. EE cBoiicTBa u
' rpaduk. ColicTBa U rpaduK KOpHS N-0i CTEneHH
34 Tpuronomerpuyeckue QyHKIIMH, KX CBOWCTBA U I'PadUKH
3.5 [ToxazarenbHast u norapupmudeckas GyHKIMH, UX CBOWCTBA U rpauKu
35 Toukn paspbiBa. AcumnTorel rpadgukoB ¢yHkuui. CpoiicTBa (QyHKUUH,
' HENpEepbIBHBIX HA OTPE3KE
3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHUS TTOCTIEN0BATEIbHOCTEH
3.8 Apudmernueckas U reoMmeTprueckas mporpeccuu. @opmyiia CI0XKHBIX TPOIEHTOB
4 Hayana matematuyeckoro aHanusa
4.1 [TpousBoanast pynkuuu. Ilpon3BoaHbIe 351eMeHTapHBIX (QYHKIUH
[IpumeHnenne TPOM3BOAHOW K WCCIENOBAHHIO (YHKIIMH HAa MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. Haxox1eHre HanOonbIIero 1 HauMEeHbIEero 3Ha4eHus! (QyHKIMH Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
51 MHoXxecTBO, orepalli HaJ MHOXKecTBaMu. Jluarpammel Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena u MOBEPXHOCTH BpalCHUS




7.5

Ko OpAXHATBI U BEKTOPBLI




