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MOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueO6HOro Kypca «Anrebpa U Hayajga MaTeMaTH4eCKOTo
aHanmu3a» 0a30BOTO ypoBHs aisi oOydarommxcsi 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPETHETO
oOuiero oOpa3oBaHusi, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
obpazoBanus. Peanmzanusi mporpamMmbl 00ecTieYMBAET OBJAJACHHUE KIIFOUEBBIMU
KOMIICTCHIIUSIMH, COCTABIIIOIIMMU OCHOBY JJII CaMOPa3BUTHS M HETPEPHIBHOTO
00pa3oBaHMsI, IEJIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO U TIO3HABATEIHLHOTO
pa3BUTHUS IUYHOCTH O0YJAIOIINXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAM3a» SIBISETCS OJHUM W3
Hanboyiee 3HAYMMBIX B MPOTpaMME CTapIIeld IIKOJBI, TOCKOIBbKY, C OJHOMN
CTOPOHBI, OH OOECINEeYMBACT HWHCTPYMCHTAJIBbHYIO 0a3zy Ui HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrOd CTOPOHBI, (POPMUPYET JOTHIECKOE U
abCTpaKkTHOE MBIIIJICHUE YYalluXcsl Ha YPOBHE, HEOOXOAMMOM I OCBOCHHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBeCHOCTH. B pamkax
JAHHOTO Kypca Y4YaIlliecsl OBJIAJICBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (opMyJIHpyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOUN opMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOro aHAIN3a 3aKJIabIBA€T OCHOBY JIS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TCHJCHIIMA OSKOHOMHKH W OOIIECTBEHHON JKWU3HU, TIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TOBCEIHEBHOW XM3HHW. B TOXe BpeMs OBJIaJicHUE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTMMH MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aI1I0, adCTparupoBaHue u
aHaJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIICHUE. B X0/1e n3ydeHus
anreOppl W Hayal MaTEeMaTHYeCKOrO aHalinW3a B CTapIiied IIKOJE ydJamluecs
MOJIYYatOT HOBBIM OMBIT PEUICHUS MNPUKIATHBIX 3a/lad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJICTICH pPEabHBIX CHUTyalluid W WHTEPIpETaIun
MOJIYYCHHBIX  PEHICHWH, 3HAKOMSTCS C  NpUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TPHUPOJE, HAYKE W B HCKYCCTBE, C BBLIAIOIIUMUCS
MaTEMaTHYECKUMH OTKPHITHUSIMHU U UX aBTOPaMHU.

Kypc obnagaeT 3HaYMTEIHHBIM BOCHHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIM
peanu3yeTcss Kak uyepe3 y4eOHbId Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHMPOBO33PCHHS, TaK M dYepe3 CHEIUpUKy Y4eOHOHW IesITCIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIyY€HHBIN PE3YJIbTaT.

B ocHoBe Meromuku oOydeHuss airedpe M HavajlaM MaTeMaTH4ecKOoro
aHaJIM3a JISKUT JEATeIIbHOCTHBIA MPUHIUI O0yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTIO aHaJIN3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKAE JUHUK: «YHCna W BBIYUCIECHUS,
«Dynkmuun u - rpadukuy, «YpaBHEHHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUU HW3YyYaloTCsd Ha NPOTSKEHUU JBYX JIET
oOy4eHus B cTapliell IIKOoJie, €CTECTBEHHO IOMOJHSIS APYT Apyra U MOCTENEHHO
HACBIIASICh HOBBIMM TE€MaMM W pasaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEAMHSET B ce0e COJep)KaHhe HECKOIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUTOHOMETPHSI, MaTeMaTHUYECKUN aHaAIN3,
Teopust MHOXKecTB U Jp. [lo Mepe Toro kak ydaimiuecs OBIaJIeBalOT BcE Ooiee
IIMPOKUM MAaTeMaTHYECKUM amlmnapaToM, Y HUX TOCIIeIOBaTelIbHO (popMuUpyercs u
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYK) MOJIENIb pEalbHOU
CUTyallud, TPUMEHSTh 3HAHUA, TMOJy4YEeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOTr0 aHallM3a», IS PEUICHUS] CAMOCTOSITENIbHO CPOPMYIHPOBAHHON
MaTeMaTHYE€CKOM 3a/1auu, a 3aT€M UHTEPIPETUPOBATH NOJTYUECHHBIN Pe3yJIbTarT.

ConepxarenbHO-METOANYECKAs JIMHUSA «YHCIIa U BBIYMCICHUS 3aBEpPIIACT
dbopMHUpOBaHrE HABBIKOB MCTOIB30BAHMS JCHUCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW MIKojie. B crapmielt mikone ocoboe BHUMaHUE YIEISETCS
(GOpPMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIOYAIOIIUX B CeOs
UCIIOJb30BaHUE PA3IUYHBIX (OPM 3amucHu ACHCTBUTEIBHOTO YHCIA, yMEHUE
pallMOHAJIBHO BBIIOJHATh JEWCTBHS C HHUMH, JAENaTh NPUKUAKY, OLCHHUBATH
pesyapTar. OOydarouuecs TMOAYy4YarOT HaBBIKK MNPUOIMAKEHHBIX BBIUMCICHUM,
BBITIOJIHEHUS JIEUCTBHIM C 4YHWCIaMH, 3allMCaHHBIMU B CTaHIApTHOU Qopme,
MCIIO0JIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAXKECHUIA.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHUU BCETO
oOy4yeHHs B CTapllied IIKoJie, IMOCKOJBbKY B KaXJOM pasjelie MporpamMMbl
PETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaroniyecs OBIaI€BAIOT
pa3IMYHBIMH METOJIAMHU PEIICHUS UEJbIX, PalMOHAIbHBIX, HPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUYECKMX W  TPUTOHOMETPUUYECKUX  YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loTydyeHHbIE YMEHHS NCOJIB3YIOTCA MPU UCCIIEIOBAHUN
GyHKIHNA C TTOMOIIBI0 TIPOU3BOMHON, PEIICHUH TPHUKJIAAHBIX 3a/1ad W 3a7ad Ha
HAaXOXKJCHUE HauOONBIINX W HAUMEHBIIMX 3HaueHuW QyHKiuu. JlanHas
coJepKarelibHasl JIMHUS BKJIOYaeT B ceOs Takke (QopMHpOBaHUE YMEHHI
BBITIOJTHATE pacu€Thl 1o ¢GopmysiaMm, MpeoOpa3oBaHUsl IEJIbIX, PAIMOHAIBHBIX,
VPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKXKE BBIPAKECHUM,



COJEpKAIIMX CTEMEeHUu U Jorapudmel. braromaps u3ydeHHIO aaredpanyeckoro
Marepuaia IPOUCXOJIUT  JajbHEWIlEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOTO MBIIIJICHUSI y4aluxcsa, (OPMUPYIOTCS HAaBBIKUM JI€TyKTUBHBIX
paccykJieHuid, paboTbl C  CHMBOJBHBIMU  (QopMaMu,  MPEJCTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PABEHCTB U HEpaBEHCTB. Ajre0Opa
npemnaraet d(PQPEeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
S3bIKa HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUUM H  TpaduKu» TECHO
NEeperIeTaeTcs ¢ IPYruMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIe10BAaTEIbHOCTh W3YUYCHHUS Marepuarna. N3yuenue CTEIIEHHOM,
MOKa3aTeIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKIUU IS perieHus 3a7ad U3 JAPYTHX YYEOHBIX
NPEIMETOB U PEAIbHON MU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C PEIICHHWEM YpaBHEHHUU W HepaBeHCTB. [lpu 3TOM OoJiblllOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOPMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMK BEJIMYMHAMH, MCCIIEIOBAaTh TMOJYyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXXaTh 3aBUCUMOCTH MEXJy BEJIMUYMHAMHU B
paznuuHoOM ¢opme: aHaNUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO  MBIIIICHUS, CIOCOOHOCTH K
0000IIIEHUI0 U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxartenbHasi nuHus «Hauanma maTreMaTHyeckoro aHaivsa» MO3BOJISET
CYIIIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3ajad,
JIOCTYIHBIX 00y4YaroIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HUCCIEI0BATh U
CTpouTh Tpaduku (YHKIMH, ONpeAensTh WX HAWOONBIINE W HAWNMCHBIIIHE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas coaep)karenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHUS MATEMAaTHYECKUX MOJENed peanbHbIX CHUTyaluH,
HAXO0XJICHUSl HAWJIYyYIIero PElIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLUAIBHO-
PKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHallh3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaTIbHO-JIOTHYECKOT0 U KPEaTUBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHMI pAaclO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKe U HucKycctBe. OOywaromuecs y3HAIOT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTUKU Kak
HAyKH, ¥ KX aBTOpax.

CopepxaTenbHO-MeTOAUYECKass TUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
NOCBSIIEHA  AJIEMEHTaM  TEOPUM  MHOXKECTB.  [€OpeTHKO-MHOKECTBEHHbIE
MpEACTaBICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJbHOW MAaTeMaTUKH U MpeiararoT



Han0oJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHIIOIMN BCE pa3leibl MATEMATHKU U €€
IPWIOKEHUH, OHHU CBSI3BIBAIOT Pa3HblE MAaTEeMaTHYECKUE AUCLUIUIMHBI B €IMHOE
nesnoe. [loaTomy BaXkHO AaTh BO3MOXKHOCTh IIKOJIBHUKY HOHHMMAaThb TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOW MaTeMaTUKU U HCIOIb30BaTh €ro JiJis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anredpa ¥ Hadaja MaTeMaTUYECKOI'O aHAJIU3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTU4YECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATh HABBIKU MTOCTPOCHUS MOJIENIEH peaslbHbIX CUTYallUl, UCCIIEJOBAHMS
THX MOJEJIE C NMOMOUIbIO ammapara anareOpbl U MAaTeMaTUYEeCKOro aHalIW3a U
VMHTEPHPETAlNU TOJYYEHHBIX PE3yNbTaToB. Takue 3aJaHusl BIUIETEHbI B Ka)KIbII
U3 pa3/iesoB IPOrpaMMBbl, IOCKOJIBKY BECh MAaTEPHUAI Kypca IIMPOKO HUCIIOIb3YETCS
JUISL pelIeHus] MPUKIAAHbIX 3a1ad. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3aaad
ydauiiecs: pa3BUBalOT HaOJIOAATEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HMCIOJIb30BAaTh AHAJIOTHIO, 00O00IIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B Mpollecce M3ydeHHUs BCeX TeM Kypca «Anrebpa M Havaia
MaTeMaTUYECKOTO aHATIU3a».

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca aireOpbl MU Hadajl MaTeMaTH4YE€CKOIo
aHaiau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOU, MPOIICHTHI,
OECKOHEUHbIE  MepuoAuYeckue  Jpoldu. ApudmeTHyecKkue  Oomnepauud  C
palMOHAIbHBIMU YUCJIaMu, TpeoOpa30BaHus YUCIOBBIX BeIpaxeHui. [Ipumenenue
Opo0ei U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1a4 U3 Pa3IM4HbIX OTpaciiel
3HAHUU U PEaJIbHOM KU3HMU.

JeucTBurenbHble uyucia. PanuoHanbHblE W UPpPAUMOHAIBHBIE 4YHCIA.
Apudmernueckre omnepauudd ¢ JeHCTBUTENbHBIMU YHucaaMmu. [IpuOmmkéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Cremmenb ¢ menbiM  TokaszareneM. CranpmaptHas (Qopma  3ammcu
nercTBUTeNbHOr0 uucia. HMcemonp3oBaHue moaxonsmied  GopMbl  3aMucU
JNEUCTBUTENBHBIX YHUCEN Il PELICHMS MPAKTUYECKUX 3a1a4 U MPEICTABICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWctBus ¢
apuPMETHIECKUMHU KOPHSIMU HATYypaJTbHOMN CTETICHH.

CHHyC, KOCMHYC M TaHI'€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE IPE0OPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPaKEHUMH. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHUE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Metoa MHTEPBAIIOB.

Pemenue nensix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPABHEHUM U HEPABEHCTB.

PelieHrie TpUrOHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX 3a7a4
Y 33/1a4 W3 Pa3IUYHBIX 00JIaCTel HAYKU U pPeabHON KU3HHU.

DOyHKUMH U TPaPuKu

Oyukius, cnocoObl 3amanus ¢yHkuuu. [paduk PyHkuu. BzaunmnHo
oOpaTHbIe (PYHKIIMH.

OOnacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpoMexyTKH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrernenHas QyHKIHS ¢ HATypajJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa U rpa@uK KOpHS N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUH 9UCIIOBOTO apryMEHTA.

Hauana MmaTeMaTH4ecKoro aHajau3a

ITocnenoBaTenbHOCTH, COCOOBI 3aJlaHUs HOCJIeJOBAaTEJILHOCTEH.
MOHOTOHHBIC MMOCJIEOBATEILHOCTH.

ApudmMernueckas ¥ TeoMeTprIecKasi mporpeccun. beckonedHo yObIBaromias
reomeTpudeckas mnporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T€OMETPUICCKOM
nporpeccud. dopmylia CIOXKHBIX MNPOLIEHTOB. VCroiab30BaHME MPOrPECCUU IS
pelIeHUs peANIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

MHoXxecTBO, omnepauuu HajJ MHOKecTBamH. Jluarpammel Jiinepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO armmapara sl OMUCAHUS PEATbHBIX
MIPOIICCCOB U SIBJICHUH, TIPY PEIICHUH 3aJ1a4 U3 JPYTUX YICOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CI€ICTBHUE, 10KA3aTEIbCTRO.

11 KVIACC

Yucna 1 BIYMCICHUSA

HartypansHubie u niensie yncina. [IpusHakyu 1eIMMOCTH LIETIBIX YHCEIL.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeraeM. CBOICTBA CTENEHMU.

Jlorapudm uncna. JleciTHUHbIC U HATYpaJIbHbIE JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIpAKECHHM, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPIKAIIUX CTENEHU C PalUOHAIBHBIM
MOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

Cuctembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1a4 C OMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJad M3 pa3IUYHbIX O0JIacTell HAayKd U peanbHOMN
YKU3HU.

DyHKIUHN U rpapuKu

Oyukius.  I[lepuonnueckne  ¢yHkuuu. [IpomMeXyTKM  MOHOTOHHOCTH
byaknun. MakcuMymMbl ¥ MUHUMYMBbI (QyHKIMUA. HanOoibiiee W HanmMeHbIIEE
3HauYeHHUE (PYHKIIMU HA TIPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u morapupmMuyeckas GyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3zoBanue rpadukoB QPyHKIMHA ISl peHICHHUs] YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPHU PELIEHUH 3a]ad U3 JAPYTHX yuyeOHBIX
IIPEAMETOB U PEATLHOMN KU3HHU.

Hayana MaTeMaTH4YeCKOro aHaIu3a

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpouwsBonnas  ¢ynkuuu. [eomerpudecknii u  QuU3MUECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  3M€MEHTapHBIX  (QyHKUMHA.  DoOpMynbl  HAXOXKACHUS
IPOM3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (QYHKITHIA.

[IpumeHeHne MpoOU3BOAHON K MCCIIENOBaHUIO (DYHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxk/ieHue HanbobIero 1 HAaMMEHbIIETro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM U HAXO0XKACHUS HAWJIy4dllIero pEIICHHS B
IPUKIAIHBIX 3aJa4yaxX, Uil ONPENENICHHs CKOPOCTH Ipolecca, 3aJaHHOTO
dbopmyIioi uiau rpaguKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid u (uU3MUEeCKUd cMbIca. Bbluncnenue
uHTerpana no popmyie Herorona—JleiiOHuua.



IINIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyebHoro mpeamera «MaremaThka» JOJDKHO 0O€CIeurBaTh
JOCTIDKEHHE Ha YPOBHE CPETHETO 001Iero 00pa3oBaHusl CICAYIOMNX JIHYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJNbTaThl OCBOCHUS MPOrpamMMbl ydyeOHOTO MpeaMmeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIUKM O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMUPOBAHHOCTbI0  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATETbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIHOYash ACTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHUI, pacCyXJIeHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aClEKTaM pa3IuyHbIX BUAOB UCKYCCTBA.

Pu3n4YeCcKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPHUMEHATh MAaTeMaTHYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTIbIXa, peryJispHasi dusnueckas AKTUBHOCTb); dbusnueckoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITETbHOCTBIO.

TpynoBoe BociUTaHKE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  MPOPECCHOHANBHONW  JACSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieit npodeccun W pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTHIO U  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSKECHUU BCEU >XU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYpbl, ITOHUMAHHEM BIIHSHHSI
COIMAITEHO-YKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOU
Cpellbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHYECKHX MpoOlJem;
OpHEHTallell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHus 3a1ad B
00JTacTH OKpYy’XKalIelH cpeapl, IUIAHUPOBAHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJICICTBHH IS OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, TOHHUMaHUEM
MaTEMaTHYECKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIbHOCTH, ATaloB e€
pPa3BUTHS W 3HAYUMOCTH IS Pa3BHUTHS ITMBUIN3ALNMW, OBJAJACHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIIECTBIISATH TMPOCKTHYIO M HCCICIOBATENBCKYIO JCSITEIBHOCTD
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHble pe3yJibTaThl OCBOEHHUS MPOrpaMMbl Y4EOHOro MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU OeUCTNEUIMU.

1)  Vuuseepcanvnvle  nosmasamenvmuvle  Oeticméusi, — 0OecneuUBaAOM
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCarweeo  Mupa;  npumeHeHue  J102U4ecKux,

UCcn1e008amenbCKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBbie norudyeckue QeUCTBUS:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHPOBATH
OTIpENENICHNs]  TOHSATHH; YCTAHABIIMBATh CYIIECTBCHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  NPeoOpa30OBBIBATH  CYKICHUS:
YTBEpAUTENIbHbIE U OTpPULIATENIbHbIC, €AMHUYHbIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBIISITH ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSX;
npeajiaraTb  KpUTEPUM U1 BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieJIaTh BBIBOJABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUU;
IPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIECHUN (IIPSIMBIE U OT MPOTHUBHOIO), BBICTPAUBATh APIyMEHTALMIO,
OPUBOIUTH MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBI;

BBIOMpATh crnoco0 pemnieHus yuyeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCIICOA0BATCIbCKUC IIGﬁCTBPIH:

MCTIONIb30BaTh BOIMPOCH! KaK HMCCIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS;
bopMynupoBaTh BONPOCH], (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIICIOBAHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
O0BEKTa, SIBICHHA, NPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMU, POIIECCAMU;

CaMOCTOATEIHLHO (POPMYITHPOBATH 00OOIIECHUS W BBIBOJBI TI0 PE3yJIbTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IICHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TpOIEcca, a TaKXKE BBIABUTATH
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGota ¢ undopmaruei:

BBISIBIISATH JIeUIIMTHI MHPOpPMALIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;

BbIOMpAaTh ~ MHGOPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHMUS;

CTPYKTYpPHUpPOBaTh MH(OpPMAIMIO, MIPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUueCcKH;



2)

OLICHUBATH HaJIE)KHOCTh uHopManu o CaMOCTOSITEJILHO
chOpMyYIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KOMMyHuKamueHuwle Oelicméus, obecneyugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.
OOuenue:

BOCIIPUHUMATh ¥ (QOPMYJIHpPOBATH CYXIEHHUS B COOTBETCTBHU C
YCJIOBHUSIMHU | IIEJISIMH OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH IMOJTYYEHHBIN pe3yJIbTaT;

B X0JI¢ OOCY>KJIeHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, peraeMoi 3aa4n, BEICKA3bIBaTh MJICH, HAIICJICHHBIC HAa TIOUCK
pEIICHHsI; COIMOCTABISATh CBOWM CYXIEHUA C CYXICHUAMH JIPYyTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKHUBATh Pa3lIMYMe M CXOJCTBO IO3HIIUN; B
KOPpPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPE3yJbTaThl  PEIMICHHWS  3a7a4d,  OKCIEPUMCHTA,
WCCJICIOBaHMsI,  TIPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (hopmat
BBICTYIUICHHS C YUETOM 3a]1a4 MPE3CHTAIIUNN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

3)

MOHMMATh W MCIHOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJIMBUAYAJIbHOU paOOThI MpH PEIICHUH YU4eOHBIX 3a/1ay; MPUHUMATh 11eJb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeieNiaTh BUAbI paboT, J0roBapUBaThCs, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNMOBBIX (popMax paboThl (00CYkIeHHs, OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMHU YJ€HAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
chopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanusi:

COCTAaBJIATH IINIaH, AJITOPUTM PCIICHHA 3a1a4YU, BBI6I/IpaTB croco0 peuicHusd €

Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yU€TOM HOBOM MH(POPMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABaTEIbHOW pedJeKcud KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca MU
pe3yJibTaTa peIIeHUs MAaTEMATUYECKOM 3a/1a4H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENBCTB, JTAHHBIX, HAWJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCJIOBHUSAM, OOBSICHSTH
IIPUYUHBI TOCTHKEHHS WIM HEJNOCTHKEHHUS DPE3YJIbTAaTOB AECATEIBbHOCTH,
HAXOAHTh OMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIU3ay
Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs JOMKHO OOECIEeYMBAThH JOCTHIKEHUE
CIIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucna 1 BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI.

BeinonHATh  apuMeTHUYecCKHe ~— Oonepanud ¢ palMOHAIbHBIMU |
JNEUCTBUTEIBHBIMU YUCIAMU.

BoimonHSITh IpUOIMKEHHBIC BBIUMCICHUS, UCIIONIB3YS MpaBUila OKPYTJICHHUS,
JieJaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BIYNCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBbIM I0KA3aTeJIeM; CTaHAapTHas
dopma 3amMcH JIEUCTBUTENIBHOIO YHCIA, KOPEHb HATypaJlbHOW CTEICHH;
UCIIOJIB30BaTh MOAXOAANIYIO (hOPMY 3aIMCU IEWCTBUTENIbHBIX YHCEI JIJISl PELICHUS
MMPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI€HC MPOU3BOJIBHOTO YTIa;
UCIIOJIb30BaTh 3aMKMCh MPOU3BOJBHOTO yTila Yyepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
(GyHKUUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUSAMU: TOXKJIECTBO, YpPABHEHHUE, HEPABEHCTBO; IEJIOE,
palMoOHaIBbHOE, HPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHE;

BoinonHATh npeoOpa3oBaHusl TPUTOHOMETPUUYECKHX BBIPAKEHUW M peliaTh
TPUTOHOMETPHUYECKNE YPABHECHMUS.

BrimonHaTh npeoOpa3oBaHus ILENbIX, PAIMOHATIBHBIX W HMPPAIMOHAIBHBIX
BBIDQKEHU W  pellaTh OCHOBHBIE THINbI  LEJBIX, PANUOHAIBHBIX U
UPpALMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA IS PEIICHUS MAaTEMAaTHUECKUX 3a1a4
Y 33/1a4 W3 Pa3IUYHBIX 00JIacTell HAYKU U PEaibHOW KU3HHU.



MopnenupoBarh peajlbHbIE CUTyallMM Ha S3bIKE aire0pbl, COCTABIISTH
BBIDAKECHHUSI, YPAaBHEHMs, HEpPaBEHCTBA II0 YCIOBUIO 3a/layd, HCCIEA0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIB30BAHUEM alapara ajreophl.

DOyHKUUHN U TPaPUKHU

OnepupoBaTh MOHATUAMM: (PYHKUHUS, CIOCOObI 3a1aHus (PYHKIMH, 001acThb
ONpEeNeNCHUs] W MHOXXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUIUH, B3aUMHO
oOpaTHbIe (DYHKITUH.

OmnepupoBaTh NOHATHUAMU: UYETHOCTh W HEUYETHOCTh (PYHKIMUH, HYJIU
GyHKUIMU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIHNA ISl peLICHUs] ypAaBHEHUH.

Crtpouth W unTaTh rpaduKu TUHEHHON (PYHKIUHU, KBAAPATUYHON (DYyHKITNH,
CTETIEHHOM (PYHKIIMH C IEJIBIM ITOKa3aTeIeM.

Hcnonp3oBaTth rpaduku (QyHKUMHA JUIs HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH NpPU PElIeHUH 3aJay U3 JPYTUX Y4eOHBIX MPEIMETOB U PEalbHON
YKU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEKy BEIIMYNHAMHU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHUAMHU: IOCIEAOBATENbHOCTb, apUPMETHUECKas U
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalollas TeOMeTpUYecKast
porpeccusi, cyMMa 0€CKOHEYHO yOBIBarOUIE r€OMETPUUECKOM MPOTrPECCU.

3aaBaTh NOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU.

Hcrnonb30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U MIPOTPECCUM IS PELLICHHUS
peanbHBIX 33a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSMH: MHOXECTBO, OIEPALIMU HaJ MHOKECTBAMHM.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONHMCAaHUS
peaJIbHBIX MPOLECCOB M SBJICHUHM, MPU PELICHUH 3a4ad U3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSIMH: ONpeJeNieHne,  Teopema,  CIEACTBHE,
JI0KAa3aTeJIbCTBO.

11 KIIACC

Yucjaa v BbIYUCTIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHUCIO; HCHO0JIb30BaTh
MPU3HAKKU JIEJIMMOCTH LIEIBbIX YMCEJN, PA3JIOKEHUE YKCIA HA MPOCTHIE MHOXKUTEIU
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHAJILHBIM MTOKA3aTEJIEM.

OnepupoBaTh TMOHATUAMU: Jorapudm uucia, AECATUYHBIC U HATypaJbHBIC
JorapugMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHnsiTh CBOWCTBA CTENEHW I TpeoOpa3oBaHWs  BBIPAKECHHIA,
ONEPHUPOBATH MOHATUSMM: MOKA3aTEIbHOE YpPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpX AIIMX  JIOrapuMsl;
OTNEepUPOBATh MOHATUSAMU: JOTapU(PMHUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemieHust NpocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHHUM U €€ PELICHUE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUJIS PELICHUS IPAKTUYECKUX 3a1a4.

Haxonuts pemrenuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN PAMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABISTH
BBIDAXXCHUSA, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3a/1ayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM annapara aareopsl.

DOyHKUMH U Tpapuku

OnepupoBaTh  MOHATUSMU:  TepuoAnuYeckas  (QYHKIHS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKI[MM, TOYKM OSKCTpemMyMma (yHKIUH, HauOoisbliee U
HauMeEHbIlee 3HAaYeHUs (QYHKUMU HA TMPOMEXKYTKE; HCHOIB30BATh HUX JUIS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHOUN rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKa3aTENbHOM, JIOTapu(pMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh WX HA KOOPAMHATHOW IJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHNS YPAaBHEHU U HEPABEHCTB.

N300paxatb Ha KOOPJIMHATHOMN IMJIOCKOCTH IrpadUKH JHUHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX JUIA PELICHNs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBate Tpaduku (QyHKUMHA Ui HCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEH U3 APYTHX yYEOHBIX TUCITUTIINH.

Hayana MaTeMaTH4eCKOro aHajaimu3a

OnepupoBaTh MOHATUSIMH: HENpEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMH;
WCIIOJI30BATh TEOMETPUICCKUN M (PU3HUECKHI CMBICI MMPOU3BOIHON IS PEIICHUS
3aaad4.

HaxouTh Mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATH MPOU3BOIHBIE
CYMMBI, TPOU3BEAECHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO JJIs UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPaduKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIEro PELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATHSMHU: T[E€pBOOOpa3Hasi W  HUHTErpajl; MOHHUMATh
TEOMETPUUYECKUIA U (PU3NIECKUN CMBICIT HHTETpaIa.



HaxomuTe mepBooOpaszHbie dJIEMEHTAPHBIX (DYHKIHHA; BBIYHCIATH HHTETPAT
no ¢opmyne Herotona—JIeitonuna.

Pemate mpukiagHple 3a7a4d, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO U
duznyecKoro xapakTepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

MHoxecTBa pallMOHAJIBHBIX U
JeMCTBUTENBHBIX uncel. PalinoHanbHble
YPaBHEHHUS U HEPABEHCTBA

@ynkuuu u rpadpuku. CTeneHs ¢ LelbM
nokasaresaeM

Apudmerndeckuii KOpeHb N—0if CTEeTeH .
HppauuroHanbHble YpaBHEHNS U HEPABEHCTBA
dopmyibl

Tpuronomerpun. Tpuronomerpuyeckue
YPaBHEHHUS

HOCJ’IGI[OB&TGJ'IBHOCTI/I H IIporpeccuu

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAHUU

Koan4yecTBo 4acoB

Bcero

14

18

22

68

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LIOK
https://m.edsoo.ru/1568aba3

bu6mmorexa [JOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Crenenb ¢ palioOHAIBHBIM ITOKa3aTEIEM.
[TokazarenbHas Qpynknus. [lokasarenbHbie
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HEpaBeHCTBA

Tpuronomerpuuecknue GyHKIUU U UX
rpa¢uku. TpuroHomMeTpuyecKue
HEpPaBEHCTBA

[IpousBoaHas. [IpumeneHne npou3BOgHON
WHTerpai u ero npuMeHeHus
Cucremsl ypaBHEHUN

HatypanbHble u nemnble yncna

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

KoanuyecTBO 4acoB

Bcero

12

12

24

12

18

102

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bub6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bub6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/fl11c4afd

bu6mmoreka [IOK
https://m.edsoo.ru/fl11c4afd

bubmuoreka [JOK
https://m.edsoo.ru/f11c4afd

bu6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6morexa [JOK
https://m.edsoo.ru/f11c4afd



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTnepaIuy Hajl
MHOXeCTBaMH. JluarpaMmpl
Diinepa—Benna

PammmonansHBIE mcHa.
OOBIKHOBEHHBIE U JECITHYHBIE
POOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIePUOIUUECKHE TpooH

Apudmernieckne onepamuu ¢
parMoHaTFHBIMU YUCIIAMH,
npeoOpa30BaHMsI YUCITOBBIX
BBIPAYKEHUI

[Ipumenenue npoOeii U MPOLIEHTOB
JUI pElIeHUs] IPUKIIAIHBIX 3a7a4 U3
pa3INYHBIX OTpaciel 3HAHUN 1
peanbHOU KU3HU

[Ipumenenue npobeii 1 MpPOLEHTOB
JUIS pellieHUs] IPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciell 3HaHUHU 1
peanbHON KU3HU

JleficTBUTENIbHBIEC YHUCIIA.
PanmonaneHbIe M HppallMOHAIIBHBIC

KoaunuyecTBO 4acoB

Bcero

KoHuTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/746d5dce

bu6mmoreka [IOK
https://m.edsoo.ru/be888093

bu6mmoreka [IOK
https://m.edsoo.ru/4d7f95fe

bu6nuoreka [JOK
https://m.eds00.ru/44dd1046

Bubnuoreka [JOK
https://m.edsoo.ru/d99d8c74

bubmuoreka [JOK
https://m.edsoo.ru/2f36a36f



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

10

11

12

13

14

15

16

qucia

ApudmeTrueckue oneparuu c
NeHCTBUTENBbHBIMU YUCIIAMU

[TpubnmkEHHBIC BRIYUCIICHUS,
MpaBUjIa OKPYTJICHUS, TPUKUIKA U
OIIEHKA pe3yJIbTaTa BIYUCICHUI
ToxaecTBa U TOXASCTBECHHbBIC
npeoOpa3oBaHus

VYpaBHeHUE, KOPEHb YPABHEHUS
HepaBeHcTBO, pelieHre HepaBeHCTBA

Merton nHTEpBaNIOB

Pemenue nensix u ApoO6HO-
paIMoHATHHBIX YPAaBHEHHH U
HEPABCHCTB

Konrponsnas pabora o Teme
"MHOXecTBa pallMOHAIbHBIX U
JeMCTBUTENLHBIX YHCETT.
ParmonanbHbie ypaBHEHHS U
HEPABEHCTB"

OyHKIHSI, CIOCOOBI 3aJaHUs
¢byskumu. B3aumHo oOpaTHbIe
byHKITUN

I'padpux pynkuuu. O6macTb
OTIpEeJICJICHUS] © MHOYKECTBO 3HAUCHHI
¢bynkuuu. Hynu ¢pynkuumm.

bu6mmorexa [IOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [IOK
https://m.edsoo.ru/cb723fbd

bu6nuoreka [JOK
https://m.edsoo.ru/3a23acl5

bu6mmoreka [IOK
https://m.edsoo.ru/11ac68be

bu6nuoreka [JOK
https://m.edsoo.ru/50bdf26d

bubmmoreka [JOK
https://m.edsoo.ru/775f5d99

bu6nuoreka [JOK
https://m.edsoo.ru/6ec7al07

bubnuoreka [JOK
https://m.edso00.ru/1914a389

bubmmoreka [JOK
https://m.edsoo.ru/226eeabf

bu6mmorexa [IOK
https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

17

18

19

20

21

22

23

24

25

26

27

28

IIpomeKyTKHM 3HAKOIIOCTOSTHCTBA
YérHble 1 HeUETHBIC (PYHKLIUU

CreneHsb ¢ LeIbIM [T0Ka3aTelleM.
CrannaptHas Gpopma 3anucu
JEHUCTBUTEIBHOTO YUCIIA

Hcnonws3zoBanue moaxoasiieii hopmbl
3aIIMCHU JE€HCTBUTEIBHBIX YHCET IS
pelIeHus TPaKTUIECKUX 3a/1a4 U
MpeACTaBICHUS JaHHBIX

CrenenHast QyHKIUS C HaTypajJbHbIM
U LeIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

Apudmerndeckuil KOpeHb
HaTypaJIbHON CTENEHU
Apudmerndeckuil KOpeHb
HaTypaJbHOM CTENIEHU

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJIbHOW CTENEHU

CaoiicTBa apu(MEeTUIECKOTO KOPHS
HaTypajJbHOW CTENEHU

CBoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJIbHOU CTEIECHU

JleiicTBus ¢ apupMEeTHIESCKIMHU
KOpHSIMU N—OU CTENEeHU

JleiicTBusl ¢ apuMETHUECKUMU
KOPHSIMU N—Oi1 CTENEHU

JleiicTBus ¢ apupMeTHIeCKUMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff4564ad

bu6mmoreka [IOK
https://m.edsoo.ru/66446d3e

bu6mmorexa [IOK
https://m.edsoo.ru/6eadc6fl

bu6mmoreka [IOK
https://m.edsoo.ru/3f25a047

bubnmoreka [JOK
https://m.edsoo.ru/d82c36d4

bu6nmmoreka [JOK
https://m.edsoo.ru/fe7fc4db

bu6mmorexa [{OK
https://m.edsoo.ru/d0f0b260

bubmmoreka [JOK
https://m.edso00.ru/c3389865

bubmuoreka [JOK
https://m.edsoo.ru/444c4b9c

bu6mmorexa [IOK
https://m.edsoo.ru/54b815c5

bubmuoreka [JOK
https://m.edso00.ru/83105a0e

bubmuoreka [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

29

30

31

32

33

34

35

36

37

38

39

40

41

KOpPHSIMU N—Oii CTENEHU
JlelicTBus ¢ apupMETHUESCKIMHU
KOPHSIMH N—OM CTEIICHH
JleiicTBus ¢ apupMeTHIeCKUMU
KOpPHSIMU N—Oi1 CTENEHU
Pemenue nppannoHaibHbIX
YPaBHEHUI U HEPABEHCTB
Pemenne nppannoHalbHbBIX
YPAaBHEHHUH U HEPABEHCTB
Pemenue nppannoHaibHbIX
YpPaBHEHU U HEPABEHCTB
Pemenue nppannoHaibHbIX
YPaBHEHHUI U HEPABEHCTB
Pemenne nppannoHalbHbBIX
YPAaBHEHHMH U HEPABEHCTB
CaoiicTBa u rpaduk KOpHS N-0if
CTETeHU

CaoiicTBa u rpaduk KOpHs N-0if
CTETIEHU

KonTponbhas pabota no teme
"ApudmeTnueckuii KopeHb N—oi
creneHu. MppanuoHanbpHble
YpaBHEHHUs U HEpaBeHCTBA"

CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO
apryMeHTa
CuHycC, KOCUHYC U TaHT'€HC YHUCIIOBOTIO
apryMmeHra

ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

https://m.edsoo.ru/2ablc7bc

bu6mmorexa [IOK
https://m.edsoo.ru/each053c

bu6nuoreka [JOK
https://m.edsoo.ru/8a5ada51

bu6mmoreka [IOK
https://m.edso00.ru/69106ae7

bu6mmorexa [IOK
https://m.edsoo.ru/9362fea9

bu6nuoreka [JOK
https://m.eds00.ru/78d9b391

bu6nmoreka [JOK
https://m.edsoo.ru/de7ca33e

bu6mmorexa [IOK
https://m.edsoo.ru/87e5e52d

bubmmoreka [JOK
https://m.edsoo.ru/eb0cc5e3

bu6nmoreka [JOK
https://m.edsoo.ru/5f29b9b5

bu6mmorexa [IOK
https://m.edsoo.ru/f13af630

bu6mmorexa [IOK
https://m.edsoo.ru/5f605ed0

bubmuoreka [JOK
https://m.edsoo.ru/ec9f4d78

bubmuoreka [JOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

42

43

44

45

46

47

48

49

50

o1

52

53

54

YHCIIOBOTO apryMEHTa
ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
OTpeJieIeHue TPUTOHOMETPHUYECKIX
(GyHKIUH YHUCIOBOrO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
orpeJiesIeHue TPUTOHOMETPHYECKIX
(GyHKIUH YHUCIOBOrO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUUECKHE
bopmyIbl

OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyITbl

OCHOBHBIE TPUTOHOMETPUIECKUE
bopmyIsI

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbl

[Ipeo6pa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHUH
IIpeoOpa3oBanue
TPUTOHOMETPHYECKIX BBIPAKECHHH
[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX BBIPAYKEHHUH
[IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPasKEHHM
IIpeoGpa3oBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN

Pemenue TPUTOHOMCTPHYCCKUX

https://m.edsoo.ru/b8f5d49a

bu6mmorexa [IOK
https://m.edsoo.ru/f1ff9220

bu6mmoreka [IOK
https://m.edsoo.ru/6df195a0

bu6nuoreka [JOK
https://m.edso0.ru/6b61c578

bu6mmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

bu6mmorexa [{OK
https://m.edsoo.ru/fcdd2a2e

bubmmoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bu6nmoreka [JOK
https://m.edsoo.ru/12d1413c

bu6mmoreka [{OK
https://m.edsoo.ru/e248c5fc

bubmmorexa [JOK
https://m.edsoo.ru/09ba5b3d

bu6mmorexa [IOK
https://m.edsoo.ru/1f4655da

bu6mmorexa [IOK
https://m.edsoo.ru/76ce9958

bubmuoreka [JOK
https://m.edsoo.ru/8fa598h5

bubmuoreka [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5

55

56

57

58

59

60

61

62

63

64

YpaBHEHUU

Pemenne TpuroHoMeTprUUECKUX
ypaBHEHUI

Pemrenne TpuroHoMeTpU4ECKUX
YpaBHEHUI

Pemienue TpuroHoMeTpuUECKuX
YpaBHEHUU

Pemenne TpuroHoMeTprUUeCKUX
ypaBHEHUM

Pemrenne TpuroHoMeTpU4ECKUX
YpaBHEHUI

O6o06muienue no TemaM "OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.
Tpuronomerpudeckue ypaBHeHUs"

KonrponsHas pabora no Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus"/Bcepoccuiickas
IIpoBepoyHas pabora

Hroroas koHTpobHAs padboTa /
Bcepoccuiickas npoBepouHas paboTa

O0o001enue, cucTeMaTH3aIus 3HaHUH
3a Kypc aiareOpsl ¥ Havya
MareMarnueckoro aHanmsa 10 kiacca

ApudmeTnueckast 1 TeOMETpUISCKast
nporpeccuu. Mcnonp3oBaHue
MIPOrPECCUU JJISl PELICHHS] peabHbIX
3aJ1a4 MPUKJIAJHOTO XapaKkTepa

https://m.edsoo.ru/6baefel9

bu6mmorexa [IOK
https://m.edsoo.ru/alf8d141

bubmuoreka [JOK
https://m.edso0.ru/65a0f2d0

bu6mmoreka [IOK
https://m.edso0.ru/0d8a770d

bu6mmorexa [IOK
https://m.edsoo.ru/cec28774

bubmuoreka [JOK
https://m.edsoo.ru/e6eec650

bu6nmoreka [JOK
https://m.edsoo.ru/ae44ac4c

bu6nmoreka [JOK
https://m.edsoo.ru/b46a8228

bu6mmorexa [IOK
https://m.edso0.ru/188bbf6c

bu6mmorexa [IOK
https://m.edso00.ru/33e6629¢

bubmuoreka [JOK
https://m.edsoo.ru/d36669f8



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8

beckoneuHo yObIBaromias
reoMmerpuyeckas nporpeccus. Cymma

65 .
OECKOHEYHO yOBIBAIOIICH
r€OMETPHYECKOM MIPOTPECCU

66 dopmyna CIOKHBIX TPOIEHTOB

67 dopmyia CII0KHBIX TTPOIEHTOB
O0001menue, cucTeMaTH3aIusa 3HaHUH

68 3a Kypc anreOpbl ¥ Hada

mareMarnueckoro aHaimmsa 10 xiacca

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68

bu6nuoreka [JOK
https://m.edsoo.ru/lcbf72bl

bu6nuoreka [JOK
https://m.edsoo.ru/538fc437

bu6mmoreka [IOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [IOK
https://m.edso0.ru/49f1b827



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KUIACC

Ne
n/n

10

11

Tema ypoka

Cremnenb ¢ panmoHaIbHBIM
nokasaresem

CBoiicTBa CcTEIEHA

[IpeoOpa3oBanue BEIpaXKEHUH,
CoJIeprKalliX pallMOHAJIbHbIE CTENIEHU
[IpeoOpas3oBaHue BhIpaXEHUH,
COJIEp>KalINX PallMOHABHBIE CTENIEHU
[IpeobpazoBaHue BhIpaKEHUH,
COJIep>KalINX pPallMOHAIbHbIE CTENIEHU
[TokazarenpHBIC YpaBHEHUS U
HEpaBeHCTBa

[TokazarenpHBIE YpaBHEHUS U
HEpaBEHCTBA

[TokazarenbHbIC YpaBHEHUS U
HEpaBEHCTBA

[TokazarenpHBIC YpAaBHEHUS U
HEpaBeHCTBa

[TokazarenpHBIC YpaBHEHUS U
HEpaBEHCTBA

[TokazatenpHas GyHKIMS, €€ CBOMCTBA
u rpaduk

KoanyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/a52939b3

bu6mmoreka [IOK
https://m.edsoo.ru/ff601408

bu6nuoreka [JOK
https://m.edsoo.ru/3d87e248

bu6nmoreka [JOK
https://m.edsoo.ru/343c6h64

bu6mmorexa [IOK
https://m.edsoo.ru/4064d354

bubmmoreka [JOK
https://m.edsoo.ru/be76320c

bu6nmmoreka [JOK
https://m.edso00.ru/3d408009

bu6mmorexa [IOK
https://m.edsoo.ru/bd5ffOec

bubmuoreka [JOK
https://m.edsoo.ru/cebf10c6

bubmuoreka [JOK
https://m.edsoo.ru/536de727

bu6mmorexa [IOK
https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

12

13

14

15

16

17

18

19

20

21

22

23

24

KonrponsHas pabora o Teme
"CreneHp ¢ palvoHaJIbHBIM
nokasaresneMm. [lokazarenpHas
¢byskuwms. [lokazarenbHbie ypaBHEHUS U
HepaBeHCTBA"

Jlorapudm uncna

JlecsiTHUHBIC U HATYPAJIbHBIC
Jorapu@msl

[Ipeobpa3oBanHue BbIpaKEHUH,
CoJIep>KaluX Jorapudmol
[IpeobpazoBaHme BhIpaKEHUH,
coJiep>Kalux Jorapudmol
[IpeobOpazoBaHue BbIpaXKEHUH,
coJiepKamiux jJorapupmMbl
[IpeoOpas3oBaHue BhIpaXKEHUH,
CoJIeprKalIuX Jorapudmbl
Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

Jlorapudmuueckast pyHKnus, eé
CBOWCTBA U TpapuK

Jlorapudpmuueckas pyHkuus, eé

bu6nuoreka [JOK
https://m.edso0.ru/58e8e2f2

bu6mmoreka [IOK
https://m.edsoo.ru/3e3230d4

bu6nuoreka [JOK
https://m.edsoo.ru/1ea72162

bu6mmoreka [IOK
https://m.edsoo.ru/da48154c

bu6mmorexa [IOK
https://m.edsoo.ru/4beff03b

bubmmoreka [JOK
https://m.edsoo.ru/fe189f2d

bu6nmmoreka [JOK
https://m.edsoo.ru/fadb8aa5

bu6mmorexa [{OK
https://m.edso0o0.ru/3034724e

bubnmoreka [JOK
https://m.edsoo.ru/712ac2d9

bubmuoreka [JOK
https://m.edsoo.ru/9e3f4bc9

bu6mmorexa [IOK
https://m.edsoo.ru/15bclcfb

bubmuoreka [JOK
https://m.edsoo.ru/d68bbe9d

bubmuoreka [JOK



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

25

26

27

28

29

30

31

32

33

34

35

CBOWCTBA U TpaduK
Tpuronomerpuueckue GyHKINU, UX
CBOMWCTBA U rpauKu
Tpuronomerpuueckue GyHKINU, UX
CBOICTBa U rpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TrpaduKu

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

IIpumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB
[Tpumepbl TPUTOHOMETPHUUECKHUX
HEPABEHCTB

[TpumMeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

Konrponsnas pabora o teme
"Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUrOHOMETpUYECKHE
(GyHKIMHM B X

rpadukn. TpuronomeTprueckue
HepaBeHCTBA"

HenpepriBHble GhyHKIIUN

MeTOI[ HWHTCPBAJIOB JIsI pCIICHUA
HEPaBEHCTB

https://m.eds00.ru/9d102051

bu6mmorexa [IOK
https://m.edsoo.ru/beeff646

bubmuoreka [JOK
https://m.edsoo.ru/d2e4601b

bu6mmoreka [IOK
https://m.edsoo.ru/ba9da96d

bu6mmorexa [IOK
https://m.edsoo.ru/24ab3c53

bubmuoreka [JOK
https://m.edsoo.ru/5272b9al

bu6nmoreka [JOK
https://m.edsoo.ru/0c837397

bu6mmorexa [IOK
https://m.edsoo.ru/e6e1901f

bubnmoreka [JOK
https://m.edso00.ru/0f903c75

bubmmorexa [JOK
https://m.edso00.ru/10130727

bu6mmorexa [IOK
https://m.edsoo.ru/403bfb0d

bubmmoreka [JOK
https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423

36

37

38

39

40

41

42

43

44

45

46

47

48

Metox HHTEpPBAIOB AJIsl PELICHUS
HEpPABEHCTB

[TpousBonHas pyHKINU

[TpousBonHas pyHKIUU

I'eomerpuueckuil U GU3NUECKUNA CMBICI
IIPOU3BOJHOMN
['eomerpuueckuii 1 PU3NIECKUI CMBICT
IIPOU3BOJHOM

[Tpou3BoHBIE AEMEHTAPHBIX (PYHKINN

[Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKLIUH

[IpousBogHast CYMMBI, IPOU3BEACHNUS,
4acTHOTO QYHKIUI

[Ipon3BoaHast CyMMBI, TPOU3BEACHNUS,
4acTHOTO QyHKIUI

[IpousBogHast CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DYyHKIIMH
[Ipumenenne npou3BOIHON K

UCCIeI0BaHMI0 (PYHKIINH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne npou3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K
WCCIICTIOBAHMIO (DYHKITHI Ha

bubmmoreka [JOK
https://m.edsoo.ru/Oadbcelb

bu6mmoreka [IOK
https://m.edsoo.ru/0731ad3d
bu6nuoreka [JOK
https://m.edsoo0.ru/723dd608

bu6nmmoreka [IOK
https://m.edsoo.ru/6¢8d36ff

bu6mmorexa [IOK
https://m.edsoo.ru/a413eca9
bu6mmorexa [IOK
https://m.edsoo.ru/c7550e5f
bu6mmorexa [IOK
https://m.edsoo.ru/14ab3cdb
bu6mmorexa [IOK
https://m.edsoo.ru/c12a0552

bu6mmorexa [IOK
https://m.edsoo.ru/d598f201

bu6nmoreka [JOK
https://m.edsoo.ru/lde34d4d

bu6mmorexa [IOK
https://m.edsoo.ru/17af2df9

bu6mmorexa [IOK
https://m.edsoo.ru/a8ca5ad4

bubmuoreka [JOK
https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

49

50

51

52

53

54

55

56

57

MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS (YHKIIUU HA
OTpe3Ke

HaxosxneHre HanOobIIero u
HAaNUMCHBIICTO 3HAYCHUA q)YHKIII/II/I Ha
OTpe3Ke

Haxo;xneHHe HauOOJIBIIIErO U
HaAaMMCHBIICIO 3HAYCHU A (I)YHKI_II/II/I Ha
OTPEC3KEC

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha
OTpe3Ke

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIINHU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOIHON IS
HAXOKJICHHS HAMITYYIIIero PEIIeHus B
MPUKJIAJTHBIX 331a4aX, JUIs
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3a1aHHOTO (POPMYJION MK TpadhUKOM

KonTponbhas pabota no teme

bu6mmorexa [IOK
https://m.edsoo.ru/cafObd2f

bu6mmoreka [IOK
https://m.edsoo.ru/fac78f05

bu6nuoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6nmoreka [JOK
https://m.edsoo.ru/cffcb7e5

bu6mmorexa [IOK
https://m.edso00.ru/d9469916

bu6mmorexa [IOK
https://m.edsoo.ru/ad15000e

bu6mmoreka [IOK
https://m.edsoo.ru/86adcbfd

bubmuoreka [JOK
https://m.edsoo.ru/13205d80

bu6mmorexa [IOK


https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

58

59

60

61

62

63

64

65

66

67

68

69

70

"[IponsBonHas. Ilpumenenune
IIPOU3BOIHON"

[TepBooOpaznas. Tabauma
epBOOOPA3HBIX

[lepBoobpasnas. Tabauna
epBOOOPa3HBIX

NHrerpai, reoMeTpUYECKUN U
¢bu3nvecKuil CMBICI UHTETpasa

WuTterpan, reomeTpuyeckuii u
(bu3nueckuil CMBICT HHTETpala

NHTerpai, reoMeTpuyeCKuil U
¢bu3nyeckuil CMbICT UHTETpaja

Brrunciienue unTerpaia mno gpopmyie
Herorona—Jleibuuna

Brrurcnenue uHTErpaa no hopmyie
Herorona—JleitOauna

Brruucnenue uaTerpana mo gopmyie
Herorona—JleitOanira

Brrunciienue unaTerpana mno gpopmyiie
Herorona—Jleibuuna

Cucrempl TMHEWHBIX YpaBHEHUN

CucremMbl TMHEWHBIX YpaBHEHUN

Pemenue MPUKJIAAHBIX 3a1a4 €
IIOMOIIBIO CUCTEMBI JIMHEUHEIX
YpaBHEHUI

Pemenue MMPUKJIAAHBIX 3a1a4 C

https://m.edsoo.ru/f8ed5f99

bu6mmorexa [IOK
https://m.edsoo.ru/d777edf8

bu6mmoreka [IOK
https://m.edso00.ru/30¢3697b

bu6nuoreka [JOK
https://m.edso00.ru/391272¢c9
bu6mmorexa [IOK
https://m.edsoo.ru/d359fb5f

bu6mmoreka [IOK
https://m.edsoo.ru/07eb464b

bu6nmoreka [JOK
https://m.edsoo.ru/b9b225¢c3
bu6mmorexa [IOK
https://m.edsoo.ru/b800deb4

bu6mmorexa [{OK
https://m.edsoo.ru/f5eed075

bu6nmoreka [JOK
https://m.edsoo.ru/41da431a

bubmuoreka [JOK
https://m.edsoo.ru/b648235a

bubmuoreka [JOK
https://m.edsoo.ru/5ab83864

bubmuoreka [JOK
https://m.edsoo.ru/a4d65ee5

bubmmoreka [JOK


https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

71

72

73

74

75

76

77

78

IIOMOIIBKO CUCTEMBI JIMHEHUHBIX
YpaBHEHUU

Cucrembl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeIbHbBIX, JOTapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

CucTteMbl U COBOKYITHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPALIUOHATILHBIX,
NOKa3aTebHbIX, JIOrapu(pMUIecKux
YPaBHEHU U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LEJNbIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTebHbIX, JIOrapu(PMUIECKUX
YpaBHEHH U HEPABEHCTB

CucteMbl 1 COBOKYITHOCTH IIEJTBIX,
paloHaIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbBIX, Jorapu(pMuIecKux
YpaBHEHMI U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUH
JUIS pellieHns] ypaBHEHUHN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKINI
IUISL pELICHUs] YPaBHEHUH B CUCTEM

[IpuMmenenne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 u3
pa3nuYHBIX 001acTe HAYKH U
peanbHON KU3HU

KonrponsHas padora o Teme

https://m.edsoo.ru/aa5962el

bu6mmoreka [IOK
https://m.eds00.ru/48190472

bu6mmorexa [IOK
https://m.edsoo.ru/2dbd3859

bu6mmorexa [IOK
https://m.edsoo.ru/7ab8d17e

bu6mmorexa [IOK
https://m.edsoo.ru/81cccfe9

bu6mmoreka [IOK
https://m.edso00.ru/039949bf

bu6nmoreka [JOK
https://m.edsoo.ru/a7d95f79

bubmuoreka [JOK
https://m.edsoo.ru/ca878deb

bubmuoreka [JOK
https://m.edsoo.ru/471c735b



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
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80

81

82

83

84

85

86

87

88

89

90

91

"WHTerpan u ero npUMeHEHUsl.
Cucremspl ypaBHeHUI"

HaTypaJ'IBHBIe " 1eJIbIC YnCila B 3ajadax
us3 peanLHoﬁ KHU3HHU

HarypanbHble 1 Lienbie ynucia B 3aa4ax
W3 peaIbHOM )KU3HU

HarypanbHble 1 Lesnble ynucia B 3aga4ax
W3 pEAIbHOM )KU3HU

HpI/I3HaKI/I ACITNMMOCTH LECJIbIX YHUCECI
HpI/I3HaKI/I JACIINMOCTH LECIIBIX YHUCEI

HpI/ISHaKI/I JCIINMOCTHU LECIIBIX YHUCEIT

[ToBTOpeHme, 06001IEHNE,
CUCTEMAaTH3alUs 3HAHUN. Y paBHEHUS
[ToBTOpeHue, 06001IeHNE,
cUCTeMaTu3alus 3HaHUM. Y paBHEHUS
[ToBTOpenue, o6o0mEH e,
CUCTEMaTH3aIUs 3HAHUK. Y paBHCHHS
[ToBTOpeHme, 06001IEHNE,
cUCTeMaTU3alys 3HAaHUI. Y paBHEHHUS
[ToBTOpenue, 06061IeHNE,
CUCTEMAaTH3alUs 3HAHUN. Y paBHEHUS
[ToBTOpenue, o6o0IIEeHNE,
CUCTeMAaTH3alus 3HAaHUIA. Y paBHEHUS
[ToBTOpenHme, 06001mEeHNE,
cucrtemaTusanus 3Hanuil. HepaBeHcTBa

bu6mmorexa [IOK
https://m.edsoo.ru/3ceel327

bu6mmoreka [IOK
https://m.edsoo.ru/a35a131d

bu6nuoreka [JOK
https://m.edsoo.ru/ef10c4f9

bu6mmoreka [IOK
https://m.edso00.ru/51696a67
bu6nuoreka [JOK
https://m.edsoo.ru/fab81c0e
bubnuoreka [JOK
https://m.edsoo.ru/ef2c6e43

bu6nuoreka [JOK
https://m.edso0.ru/0312cf8c

bu6nmmoreka [JOK
https://m.edsoo.ru/247d2fe7

bu6mmoreka [IOK
https://m.edsoo.ru/e8b87729

bubmuoreka [JOK
https://m.edsoo.ru/1bf2fh98

bu6mmorexa [IOK
https://m.edsoo.ru/9c44cbca

bu6mmorexa [IOK
https://m.edsoo.ru/337aad59

bubmuoreka [JOK
https://m.edsoo.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
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95

96

97

98

99

100

101

102

[ToBTOpeHue, 06001EHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

[ToBTOpeHue, 0600mIEeH e,
cuctemarusanus 3HaHuii. HepaBeHcTBa

[ToBTOpenue, o6o0IIEeHNE,
cucrtemaTusanus 3Hanuil. HepaBeHcTBa

[ToBTOpeHue, 06001eHNE,
cucreMaTrui3anusa 3HaHI/II>'I. CI/ICTGMBI
YpaBHEHUI

[ToBTOpenue, 060061IEHNE,
cucremaTu3aius 3HaHui. CHCTEMBI
YpaBHEHUI

[ToBTOpeHme, 0600mIEH e,
cuctemaTusanus 3HaHui. OyHKIMu

[ToBTOpeHue, 06001IeHNE,
cuctemaTusanus 3HaHuil. OyHKIN

HToroBast KOHTpOJIbHAS paboTa

WtoroBas koHTpoJbHAs paboTa

O0001enne, cucTreMaTH3amus 3HaHUH
3a Kypc aiareOpsl ¥ Havya
MaTeMaThdeckoro ananusa 10-11
KJIACCOB

O0001enne, cucreMaTH3amus 3HaHUH
3a Kypc ainreOpsl U Havyal
MaTeMaThdeckoro ananusa 10-11
KJIACCOB

bubmmoreka [JOK
https://m.edsoo.ru/5¢45a60a

bu6mmorexa [IOK
https://m.edsoo.ru/19304aba

bu6mmoreka [IOK
https://m.edsoo.ru/c3d4h282

bu6nuoreka [JOK
https://m.edsoo.ru/a20b8a4c

bu6nmmoreka [IOK
https://m.edsoo.ru/a012476d

bu6mmorexa [IOK
https://m.edsoo.ru/d620c191

bu6nuoreka [JOK
https://m.edsoo.ru/7017196f

bu6nuoreka [JOK
https://m.edso0.ru/513c9889

bu6mmoreka [{OK
https://m.edsoo.ru/2276973

bu6mmorexa [IOK
https://m.edso00.ru/3330f7ef

bubmmoreka [JOK
https://m.edsoo.ru/cead345e
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

IIpoBepsieMble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

Ypcna v BEIUMCIICHUS

OnepupoBaTh NOHATUSIMH: pallMOHAIbHOE M JACHCTBUTEIBHOE YMUCIIO,

OOBIKHOBEHHAS U JACCATHYHAaA I[pO6L, IMPOLCHTHI

BrinonsaTe apI/I(I)MeTI/I‘-IeCKI/Ie onepannunu C palluOHAJIbHBIMHA 151

HGﬁCTBHTGJ’IBHBIMH qucjiaMu

BrmmomaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIb3YyA ImpaBujia

OKpYTJICHU:, ACJIAaTh IIPUKUAKY U OLCHKY PE3yJibTaTa BBIYHCIICHUI

OnepupoBaTh NOHATUSAMU: CTEIIEHb C LIEJIBbIM I0Ka3aTesIeM, CTaHAapTHas
¢dopma 3anmucH IEHCTBUTEIBHOTO YMCIA, KOPEHb HATYPaJbHOW CTETCHU;
UCIOJIb30BaTh MOAXOAILYI0 (OPMY 3aIIUCH ACHCTBUTEIBHBIX YHCEN JUIs

peliCHUA MPAKTHUYCCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX

OnepupoBaTh NOHATUSAMM: CHUHYC, KOCUHYC M TaHT€HC NPOU3BOJILHOTO
yIja; WCIOJIb30BaTh 3allUCh MPOU3BOJBHOIO Yyrja dYepe3 oOpaTHbIE
TPUTOHOMETPUUYECKHE (PyHKIINU

YpaBHEHHUs U HEPABEHCTBA

OnepupoBarh NMOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
panroHaNIbHOE, VUPPALMOHAIIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

BoimonHATe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
penaTh TPUTOHOMETPUYECKHE YPAaBHEHNUS

BoInonHATE IpeoOpa3oBaHys LEIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
BBIDOKEHUI M pEIlaTh OCHOBHBIE THIIBI LEJIBIX, PAlUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPAaBHEHUH U HEPABEHCTB

[IpuMeHATh ypaBHEHMS M HEPABEHCTBA JUISl PEIICHMS MaTeMaTHYECKHUX

3a/lav U 3a71a4 U3 pa3JINIHbIX obnacrei HAayKU U peanLHoﬁ KHN3HU



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KVIACC

MogenupoBaTh pealibHble CHUTyallMd Ha S3bIKE ainreOpbl, COCTaBIATH
BBIPA)KEHUS, yPAaBHEHMs, HEPABEHCTBA 110 YCIOBHIO 33Ja4H, UCCIIEI0BaTh
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM arrapara aireOpbl

OyHKIUY U TpapUKH

OnepupoBaTh MHOHATHAMM: (YHKIMSA, CIOCOOBI 3alaHus (QyHKIHH,
o0jacTb OHpeleNeHusT U MHOXECTBO 3HAaYeHUN QYHKIUH, Trpapuk
(byHKIMHU, B3aUMHO 0OpaTHbIe (QyHKIHH

OnepupoBaTh HOHATHAMM: YETHOCTh M HEUYETHOCTh (YHKIMH, HYJIH
(bYyHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonp3oBate rpaduky GyHKIUHA U1 pelieHns ypaBHeHUN

Crpoutb W uyuTath rpaduku JuHEHHONH (QyHKIMH, KBaApaTHYHOU
(GyHKIMHU, CTENEHHOM (PyHKIUM C 1IeJIbIM II0Ka3aTeneM

Ucnons3zoBatk rpaduku (QyHKIUH I UCCIENOBAHMS TPOILIECCOB H
3aBUCUMOCTEH MpHU PELICHUU 3ajad U3 IPYTUX Y4eOHBIX NMPEAMETOB U
peaJlbHOM  JKWM3HM, BbIpaXaTrb (opMyiamMH 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU

Hayana maTemMaTHueckoro aHaausa

OmnepupoBaTh MOHATUAMU: IOCIEIOBATEIbHOCTh, apu(MeTHueckas u

reoMEeTpruICCKas MmporpecCuun

OmnepupoBaTh MNOHATHAMHU: OECKOHEYHO YOBIBAaroOmIas TreoMEeTpUYecKas
mporpeccusi, cymma OECKOHEYHO YOBbIBalOIIeH TIeOMEeTpUYECKON

MIPOTPECcCUu
3a/1aBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH

Hcnonb30Barh CBOMCTBA IOCIEIOBATEIIBHOCTEN M MPOTPECCHUNA IS

pELIEeHHS peaibHBIX 3a7]a4 MPUKJIIATHOTO XapaKTepa
MHuoecTBa U JIOTHKa
OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJlI MHOKECTBAMH

Hcnonn3oBaTh TGOpeTI/IKO-MHO)KGCTBeHHBIf/'I amnmnapar ajigd OIIMCaHud
PCAJIbHBIX IIPOOCCCOB H HBHCHHﬁ, IIpu pCeIICHUM 3aJa4 H3 [ApYIux

y4eOHBIX IIPEIMETOB

OnepupoBarh  MOHSATHUAMH:  OMNpEJAENIEHHe, TeopeMa,  CIIEJCTBUE,

J0Ka3aTCJIbCTBO



Kox
NPOBEPSIEMOT 0
pe3yJibTara

1

11

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

IIpoBepsiemble MpeAMeTHBbIE Pe3yaIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucia U BLIYMCIIEHUSA

OHepI/IpOBaTB MNOHATHUAMU: HATYpPAJIbHOC, LCJIOC YHCJIO0, HCIIOJIB30BATh
IMPU3HAKHU AOCIMMOCTU MEJIBIX YHCEI, PA3JIOKCHHUC 4YHCIIa Ha IIPOCTHIC

MHOXUTCIIN OJId PCUICHUA 3aaa4
OHepI/IpOBaTL NOHATUCM: CTCIICHL C PAllMOHAJILHBIM IMOKa3aTCJIEM

OHepI/IpOBaTL TIOHATHUAMMU: J'IOFapI/I(I)M qucia, JACCATHYHBIC n

HaTypaJIbHbIE JIOTapU(PMbI
YpaBHEHMs 1 HEPABEHCTBA

[IpuMeHsTH CBOMCTBA CTENEHH i TNPEoOpa3OBaHMS BbIPAKEHUH,
OIIEpUPOBATh MOHATHAMM: IIOKA3aTEIBHOE YPAaBHEHUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/II;'I 1 HCPABCHCTB

Bremonsate npeoOpa3oBaHus BBIPAKEHHUN, COACPIKALIMX JIOTapU(MBI;
OIIEpUPOBATH NOHATUAMM: JIOTapU(PMUUECKOE YPABHEHUE U HEPABEHCTBO;

penaTb OCHOBHBIE THITHI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
Haxonuts penieHus mpocTenInX TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTb NOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€
peleHue; MUCIoNIb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUU Ul PEIICHUS

MMPAKTUYICCKUX 3aaaY

Haxoaute peIICHUA HpOCTCﬁHIHX CHUCTEM n COBOKyTIHOCTCfI

palMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB

MopenupoBaTh peaibHble CHUTyallMd Ha SI3BIKE alreOpbl, COCTABISTH
BBIPAXCHHUsI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 3aJaYH,
UCCJIEA0BAaTh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM ammnapara

anreOpsl

OyHKIMY 1 TpaPUKU

OnepupoBaTh TMOHATHSIMH: TEPHOAWYECCKAas (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUU, TOYKH IKCTpeMyMa (DYHKIMH, HAUOOJbIIee U
HaMMEHBIIICEe 3HAYCHHUS (PYHKIIMU HA MPOMEXKYTKE; UCTIOIH30BATh UX IS
uccneaoBanusl (PyHKINH, 3aJaHHON TpaduKoM

OnepupoBaTh NOHATHIMHE: TPa(QUKH MOKA3ATEILHOM, JTOrapUPMUIECKON 1

TPUTOHOMETPUUYECKUX (DYyHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IUIOCKOCTH U UCIIOJIB30BATh I PEILICHUS] YPABHEHUN U HEPABEHCTB

N300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH TpauKH JIHMHEHHBIX
YpaBHEHUH M HCIIOJIb30BATh HUX JUIS PELIEHUS CHUCTEMbl JMHEHHBIX
YpaBHEHUU

Hcnonb3oBath rpaduku GYHKUMH 751 HCCIIEAOBAHUS IPOLECCOB H
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX AUCLUILINH

Havana matemaTH4ecKoro aHaiamsa

OnepupoBaTh MNOHATUSAMH: HENpepbiBHAas (YHKIHS, TMPOU3BOJHAS
(YHKLIMHU; HCHOJb30BATh I'€OMETPUYECKUH U (PU3MYECKHH CMBICIT
IIPOU3BOAHOMN IS peLIeHUs 3a1a4

Haxoaute  mpou3BOAHBIE  DIEMEHTAPHBIX  (QPYHKUWH,  BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO (YHKIIUH

Hcnonp30BaTh MPOU3BOJHYIO JUIA  HCCIeAOBaHUS (DyHKUIMHM Ha
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIEIOBAHUS K
MIOCTPOEHHUIO IrpapuKoB

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKACHHSI HAWIYUIIETo PelleHus B
IIPUKJIAHBIX, B TOM YHCJIE COLMAIbLHO-3KOHOMUYECKHX, 3a7a4ax
OnepupoBaTh MNOHATUAMHU: [EpPBOOOpa3Has W HUHTErpaj; IOHUMATh
FeOMETPUYECKUN U (PU3NYECKUN CMBICT UHTErpaja

Haxomute mepBooOpa3Hble 3JEMEHTapHBIX (YHKIHUH, BBIYUCIATDH
uHTerpai no ¢gopmyne Hetorona — JleitoHuma

PemraTs MNPUKIAAHBIC 3aaa4, B TOM YHCJIC COLHAJIbHO-OKOHOMHUYCCKOI'O

U (pruszngeckoro xapakrepa, CpeACTBAMH MaTeMaTHUECKOr0 aHaIN3a



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon

11

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAaHUSA

Yucna v BEIUUCIICHUS

Panmonanphpie unciaa. OOBIKHOBEHHBbIE U JIECATUYHbBIE JPOOM, IPOLIEHTHI,
OeckoHeuHble  mepuoAuyYeckue  ApoOu.  Apudmernyeckue  omepamuu ¢
paloHaIbHBIMU YMCIAMU, NMpeoOpa3oBaHMs YMCIOBBIX BblpaxkeHuil. [IpumeHenue
IpoOeil U MPOLIEHTOB JUIsl pEelleHUs] MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciei
3HAHUM U peaJbHOM )KU3HU

JeiictBuTenbHble  uyMcaa.  PalMoHanbHble M MPPALMOHAIBHBIE  YHCIA.
Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMH uuciaaMu. [IpuOmmxéHHble

BBIYMCIICHMS], IPABUJIA OKPYTJICHUS, IPUKHAIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN

Crenenp ¢ nensiM nokasareneM. CraHiapTHas (opMa 3amucu AEHCTBUTEIBHOIO
yuciaa. Mcnonb3oBanue noaxonsiei (Gopmbl 3alMCHU ACHCTBUTEIbHBIX YHCET JUIS

peiCHUS NPAKTUYICCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX

Apudmernueckuii KOpeHb HaTypaJbHON cTeneHH. JeHCTBHsS ¢ apupMETHYECKUMHU

KOPHSIMHM HaTypaJbHOU CTEIICHH

CuHyCc, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHT'CHC YU CJIOBOI'O apryMeHTa
YPaBHCHI/I}I 1 HCPABCHCTBA
ToxzaecTBa U TOXASCTBEHHbBIE HpCO6p8.30BaHI/IH

Hpeo6pa30BaHI/Ie TPUTOHOMCTPHUYICCKUX BLIpa)KCHI/II‘/’I. OcHoBHBIC

TpUTrOHOMETpHUEcKHe (HopMyIIbl

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHWe HepaBeHCTBA. Mertox

WUHTEPBAJIOB

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPAaBEHCTB
Pemenre nppanoHabHBIX YPaBHEHUN U HEPABEHCTB

Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN

[IpuMeHeHne ypaBHEHHI M HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a4a4

N3 pas3JINIHbIX oOacrei HAYKH U peaHBHOﬁ KHU3HHU



OyHKIMH U TpaduKh

Oyukumsi, crnocobs! 3amanus ¢yHkiuuu. ['paduk dyskumu. Bzanmuo oOpaTHBIE

3.1
byHKITUN
39 OOnacte ompenereHHss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QyHKmm.
' [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUU
33 CrenenHas (QyHKUMS C HAaTypalbHbIM W IeNbIM Ioka3aTteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENEeHU
34 TpuroHomerpudeckas OKpPYKHOCTb, ONpEACNCHHEe TPUTOHOMETPHUYECKUX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTuueckoro aHainsa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl IOCIEA0BaTeNbHOCTEH. MOHOTOHHBIE
' II0CJIE0BATEIBHOCTH
Apudmernueckass U TeoMeTpHuUecKass mporpeccuu. beckoHeuHo yObIBaromias
43 reoMmerpuueckas nporpeccus. CymMma OeCKOHEUHO YOBIBaroOIIed reoMeTpHUYecKOon
' nporpeccun. dopmysna CI0XKHBIX NpOLEHTOB. lcrnonp3oBaHue nporpeccuu Ais
pelIeHns peallbHBIX 3a7a4 MIPUKIAHOTO XapaKTepa
) MHokecTBa U JIOTUKa
MHuoxecTBO, omnepanuu Haja MHOxecTBamH. Jluarpammbl Diinepa — Benna.
5.1 ITpuMeHeHHE TEOpPeTHKO-MHOXKECTBEHHOIO armnapara i ONMCaHUS peabHbIX
NPOIIECCOB U SIBJICHUH, P PEILICHUH 33724 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KIJACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUSA
1 Uucna u BBIYUCIECHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky AeIMMOCTH HEIbIX YUCET
1.2 CreneHsb ¢ paluoHaIbHBIM MTOKa3zareiaeM. CBOWCTBA CTENEHH
1.3 Jlorapudm uncna. [lecaTuyHble U HATypaJIbHbIE JOTapUPMBbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAXKEHUN, COACPIKAIIMX JIOTapU(HMBI
25 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENIEHH C pallHOHAIbHBIM

IIoOKa3aTcjieM



2.3
2.4
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

ITprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
Jlorapugmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA

CucreMbl JTMHEHMHBIX ypaBHeHHﬁ. Pemenue MNPpUKIAAHBIX 3aJlady C IIOMOIIBIO

CHUCTEMBI JINHEWHBIX YPAaBHEHHU
CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB

IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKUX 3a1a4

¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAyKH U peabHOM KU3HU
@yHKIMH U TpaduKu
Oyuknus. Ilepuoanueckue QyHkuuu. IIpomMexyTKh MOHOTOHHOCTU (YHKIMH.

MaKCI/IMYMBI U MHHHUMYMBI (I)yHKI_[I/II/I HanbGonblllee M HauMEHBIIEE 3HAYCHUE

(GYHKIMN HA IPOMEXKYTKE

Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U rpapuKu

[Toka3zarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduKu
Hcnonb3oBanue rpadukoB GyHKUIUH U pellICHHUs ypaBHEHUNA U TMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKIMHA A0 HCCICNOBAaHMUSA  MPOIECCOB |
3aBUCHMOCTEH, KOTOpbIE BO3ZHHUKAIOT INPH PEIICHUM 3agad W3 JPYyTUX Y4eOHBIX

MPEAMETOB U PEATbHOM )KU3HU

Hauana maTemaTuyeckoro aHanusa

HenpepsiBuble pyHKIMU. MeTO] MHTEPBAJIOB AJIs PEIICHUS] HEPAaBEHCTB
[TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOIHON

[Tpon3BosHbIe 31eMeHTapHBIX (yHKIUH. DOpMyJIbl HAXOXKAEHUS IMPOU3BOIHOM
CYMMBI, IPOU3BEICHUS M YaCTHOTO (DyHKIIMIA

[IpumeHeHne NPOU3BOAHOM K HCCIENOBAaHUIO (QYHKIMH HAa MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxaeHne HanOosblIero ¥ HauMEHbLIETo 3Ha4YeHus (QyHKIMH Ha
OTpe3Ke

[TpuMeHeHne MPOU3BOAHOM ISl HAXOXKIACHUS HAWIIYUIIero PelIeHus B MPUKIATHBIX
3ajjadax, s ONpEAENICHHs CKOPOCTH TIIpoliecca, 3aJaHHOro (opmMyio wmn
rpaduKom

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

I/IHTCTpaJ'I, €ro FeOMCTpI/I‘-IeCKI/Iﬁ u (I)H3I/I‘{CCKI/II>'I cMEICII. BreluncieHue HUHTCIrpajia 1o

dbopmyne Hetotona — JleliOnura



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

Bnanenme meromamMu J0Ka3aTeNbCTB, AITOPHUTMAMH pEHICHUS 3aad;
yMmeHue (opMynupoBaTh U ONEPUPOBATH IOHATHAMM: OIpEeNICHUE,
aKCHOMa, TEOpeMa, CIEICTBHE, CBOMCTBO, NPHU3HAK, OKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBAThH
00paTHOE W TPOTUBOIIOJIOKHOE YTBEPXKICHUE, TPUBOIUTH TPUMEPHI H
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOW HWHIYKIHH;
NPOBOJUTH  JIOKAa3aTEIbHBIE PACCYXIEHHUS TpPH pEIICHUH 3ajad,
OLICHUBATh  JIOTMYECKYIO  MPAaBUIBHOCTb  PACCYKICHUH;  yMEHHE
OTIEPHPOBATH TOHITHUAMHU: MHOKECTBO, MOJMHOXECTBO, OIEPALUU HaJ
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
ammapar Juisi OTIMCAHUS PEAbHBIX MPOIIECCOB U SBICHUN U TIPU PEIICHUN
3ajja4, B TOM 4YHCIE M3 JPYTUX YYeOHbIX HPEIMETOB; YyMEHHE
OIepUPOBATh MOHATHAMHU: rpad, CBA3HBINA Tpad, IepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/aBaThb M OMNKCHIBATh TIpadbl Pa3TUYHBIMU

croco0amu; UCII0Ib30BATh Tpadbl MPU PEIICHUH 3a/1a4

YMeHne onepupoBaTh MOHIATHIMHU: HATYpPaJIbHOE YHCIIO, ILIEJI0€ YHCIIO,
CTENEHb C IeNIbIM MOKa3aTeiaeM, KOPeHb HATypalbHOMN CTENEeHH, CTeNeHb
C palMOHAJIBHBIM  TOKa3aTejleM, CTeNeHb C  JIEUCTBUTEIIbHBIM
nokasaresneM, JiorapudM UUCIa, CHHYC, KOCHHYC M  TaHTEHC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOJYJIO, PalMOHAIBHOE YHCIIO,
UppAllMOHATIFHOE  YWCJIO,  MHOXXECTBA  HATypallbHBIX,  HEJNbIX,
palMOHANBHBIX, JEHUCTBUTENBHBIX YHCENI, YyMEHUE HCIOJIb30BaTh
MPU3HAKU JIEMMOCTH, HAUMEHBIIMNA OOIIMI JEeTUTeNlhb U HauMEHbIIee
olmiee KkpaTHOe, anroput™ EBKinaa mpu pelieHnu 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMM ~ TO3UIMOHHBIMH  CHUCTEMaMHM  CUHUCJICHHS;  yMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHHUN W MpeoOpa3oBaHUs BBIPAKEHUM CO
CTETEHSIMH W Jorapudmamu, mpeodpazoBaHUs APOOHO-PALMOHAIBHBIX

BBIPDAKCHUM; YMEHHE OIEPHUPOBATH IOHATUSAMHU: IIOCIIEIOBATEIBHOCTD,



apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckOHEYHO YyOBIBafOIIasi TreoMEeTpHUYecKass MpOrpeccus; yMEHHe
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONEepUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIO,
COMPSKEHHBIE KOMIUIEKCHBIE YHUCIA, MOJIYJIb U aPTyYMEHT KOMIUIEKCHOTO
yrcna, ¢opMa 3anucu KOMIUIEKCHBIX uucen (reoMeTphyecKas,
TPUrOHOMETpUUECKass W  anreOpauyeckasl); yYMETb  IPOU3BOIUTH
apupMETUYECKUE JEUCTBHUS C KOMIUICKCHBIMU YHCIIAMH; TPUBOIUTH
NpUMEPbl  UCMOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMM: MaTpuma 2X2 u  3x3, onpeienuTeslb MaTPHIbI,

FeOMeTpI/I‘{eCKHﬁ CMBICJI OIIPCACINUTECIIA

YMeHHE ONnepUpoOBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHBIC,
[IOKa3aTelbHblE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YpPaBHEHUS U HEPABEHCTBA, WX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPABHEHUNW U HEPABEHCTB, PaBHOCUIBHOCTb
YpaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIlaTb YpPaBHEHMS,
HEPABEHCTBA U CUCTEMBbI C IIOMOIUBIO PA3JIMYHBIX IPUEMOB; pPELIATH
YpPaBHEHHUsI, HEPaBEHCTBA M CHCTEMBI C IIApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI Il PELICHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IuuHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMSA, YETHOCTH (DYHKIHUH,
NEePUOANYHOCTh (YHKIIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTB
¢GbyHKIMH, SKCTpeMyM (YHKIMU, HanOOJbIlIee U HaMMEHBIIIee 3HAYCHUS
(GyHKIIUU Ha IPOMEXKYTKE, HeMpepbIBHAA (PYHKIIUS, aCUMITOTHI rpaduka
¢GbyHKIMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKINH, TE€OMETPUUYECKUIA U
buznyeckuif CMBICT TPOU3BOAHOM, MEepBOOOpa3Hasi, OINpeaenEHHBIN
MHTETpal, YMEHHE HaXOJIUTh ACUMNOTOTHI Tpaduka (QYHKIUH; YMEHHE
BBIYUCIISITH  MPOU3BOJAHBIE CYMMBI, TPOU3BEACHUS, YAacCTHOTO U
KOMITO3UIIUN (YHKINH, HAXOJUTh ypaBHEHHE KacaTeJbHOW K TpaduKy
GyHKIIMY; yMEHHE HAaXOJUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIINA;
YMEHHE HCIOIb30BATh MPOU3BOAHYIO IS HWCCIEAOBAaHUS (YHKIUH,
HAaXOJUTh HAWOOJIbIIME W HAUMEHbIINE 3HAuYeHUs (PYHKIMH; CTPOUTH
rpadMKd MHOTOYIEHOB C HCIOJB30BAHMEM armapaTa MaTeMaTHUYeCKOTO
aHalM3a; TMPUMEHATh MPOU3BOJIHYIO [UISl HAXOXKICHUS HaWIydllero

pemicHusd B HNPHUKIAAHBIX, B TOM YHCJIIC COIHUAIBHO-ODKOHOMHWYCCKUX U



bu3MYECKUX 3a7a9ax; HAXOAUTh TUIOMIAIU U 00BbEMBI QUTYDP C TTIOMOIIIBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOACITHPOBAHUS C

noMoIbio i depeHnrnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, OOpaTHas
GyHKIMS, KOMIO3UIMS (YHKIWH, JTUHEWHas (yHKIWS, KBaJIpaTU4HAS
byHKIM, paloHaibHast byHKIM, CTEIICHHAs byHKIHA,
TPUTOHOMETPUUYECKHE  (QPYHKIMHM, OOpaTHble TPUTOHOMETPUYECKHE
¢byHKUMH, TOKa3aTelabHas M Jorapudmuyeckas QYHKUUU; yMEHHE
CTPOUTHh TpaUKH W3YYEHHBIX (PYHKLMHA, BBIIOJIHATH HpPeoOpazoBaHUs
rpaduKoB (YHKUUH, UCTIOIB30BaTh TPAPUKH AJIS U3yUEHHsI IPOLIECCOB U
3aBUCHMOCTEH, MPHU PEIEHUH 33Jad U3 JIPYTruX y4eOHBIX MPEeIMETOB U
3aJja4 U3 peabHON JKU3HU; BBIPAXKaTh (POpMYJIaMH 3aBUCUMOCTH MEXY
BEJIMYMHAMHU; HCIOJIb30BaTh CBOHCTBA M rpapukd (QyHKUMH i
peleHysl ypaBHEHHH, HEPaBEeHCTB U 3a/1a4 ¢ MapameTpaMmu; u300pakaThb
Ha KOOpPAMHATHOM IIJJOCKOCTM MHOXECTBA PpEIICHWW YypaBHEHUH,

HEPAaBCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBbIE 33JaYd pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4¥ U3 00J1aCTH yNpaBIE€HUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIELOBATb IIOJyYEHHOE PELICHUE H
OLICHMBATh IPaBJOINOJA00HOCTh PE3YJbTAaTOB; YMEHHE MOJAEIUPOBAThH
peanbHBIE CUTyallMM Ha A3bIKE MATEMAaTHUKH; COCTAaBJIATH BBIPAXKCHUS,
YpPaBHEHHUsl, HEPaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 33J1a4H,
UCCIEAOBAaTh IIOCTPOEHHBIE MOJECIH C HCIOJIB30BAaHUEM ammapara

ayreOpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefHee apuPMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIlee 3HAa4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJIAPTHOE OTKJIOHEHHWE YHCIOBOIO HaOOpa; yMEHHE W3BJIEKATb,
MHTEPIPETHPOBaTh WH(GOpPMalMIO, TMPEACTaBIECHHYI0 B TalOnuiax, Ha
Jquarpammax, rpadukax, OTpaskarolyr0 CBOMCTBA PeaTbHBIX MPOIECCOB U
SBIIEHUH; MPEACTABIATh HH(OOPMALIMIO C TTOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpa@uyecKkux METOJOB U  DIEKTPOHHBIX  CPEICTB; TIpapuuecKu
UCCIIEIOBaTh COBMECTHbIE HAOIIOAEHMS C TOMOIIBIO JHarpaMm

paccerBaHMsI U JMHEHHOHN perpeccuu
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YMeHue onepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TIpa)UUeCKUX METO/0B; NPUMEHSThH
(bopMyJBl CIIOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy HOJHOH
BEPOSATHOCTH, (popmyiny beprymnm, komOuHaTOpHBIE PaKTHl U (HOPMYJIBI;
OLICHUBAaTb BEPOATHOCTU pEalIbHBIX COOBITUH; YMEHHE OIEepHUpOBaTh
NOHATUSMM: Cly4yailHash BEJMYMHA, PpaclpeieleHUe BEPOSITHOCTEM,
MaTeMaTHYeCKOe OKHUIaHHe, IUCHEepPCHUs M CTaHJapTHOE OTKIOHEHHE
CllyyallHOM BeNIMYMHBI, (QYHKLUUU pPACHpENesIeHUs] U  IUIOTHOCTU
PaBHOMEPHOIO, TIIOKA3aTCIIBHOTO W HOPMAJIbHOIO  PAaCIpPEIEICHUM;
YMEHHME MHCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeAcieHuil s
pelleHns 3aja4y; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCED,
METOZbl BBHIOOPOYHBIX HCCIIEJOBAHUI; yMEHUE MPHUBOAUTH NPUMEPHI
MPOSIBJIEHUS] 3aKOHA OOJILIMX 4YHMCEN B NPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSAX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWH, 4YMCI0 mepecTaHoBOK; OuHOM HrploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHUS Ul PELIeHUs 3a1a4;
OLICHUBATh BEPOSTHOCTH peabHbIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOHy‘ICHHLIfI pe3yiibTaTt

YMeHue onepupoBaTh IMOHATUAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BeEIMYMHA YyIJa, IUIOCKUH yroiu,
JIBYTPaHHBIA yTOJI, TPEXI'PAHHBIM Yroj, CKpEUIMBAIOLIMECS IpSMBIE,
NapajuleIbHOCTh U MEPHEeHIUKYJISIPHOCTDh MPSAMBIX U IUIOCKOCTEH, yrou
MEXIy NPSAMBIMH, YroJl MEXIY NpsIMOW U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSIHUE MEXY IUIOCKOCTSIMH; YMEHHME MCIOIb30BaTh IIPU
pelIeHnn 3a1a4 U3y4yeHHble (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKHEe MOJIEIM C TIOMOIIBIO TE€OMETPUUECKHX TMOHATUH HU

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOHIAAb (QUTYpBI, 00bEM (UTYpBI,
MHOTOTPaHHUK, MPaBUJIbLHBI MHOTOTPAHHUK, CEUEHHE MHOTOTpPaHHUKA,
Ky0, mapajuiefnenunen, NpusMa, NuUpaMuia, (urypa u MOBEPXHOCTH
BpallleHHs, MWINHIpP, KOHYC, map, cdepa, miomans chepbl, Iomaab
MOBEPXHOCTH MHUPAMUJBI, MPU3MBI, KOHYCa, IWIMHIpA, 00BEM Kyoda,

NpAMOYTOJIbHOTO HapaJuICICIIUIICaAa, NUPaMUAbI, NPU3MbI, HUIXHIApPA,
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KOHYyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUs KOHyCa U LIMIMHJpA,
IapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromascs c@epsl, HUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CeueHHE
MHOTI'OI'paHHMKA, U300pakaTb MHOTOTPAaHHUKHU, (UTYphl U MOBEPXHOCTH
BpAILIEHUs], UX CEYEHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE IPUMEHSTh CBOMCTBAa F€OMETPUUECKUX (DUTYDP, CAMOCTOATEIBHO
(bopMyIHpOBATEH OINpPEICIICHUS U3YyYaeMbIX (PUTYp, BBIABUTATh THIIOTE3BI
0 CBOICTBaxX M MpPU3HAKAX F'€OMETPUUYECKUX (PUTYpP, OOOCHOBBIBATH WU
ONpoBepraTh MUX; YMEHHME MPOBOAMUTH Kiaccudukauuwo QuUryp mo
pa3IMyYHbIM IPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIONOJHUTEIbHBIC

MIOCTPOEHUS

YMeHue omepupoBaTh TMOHATHSAMM: JBI)KEHHE B IPOCTPAHCTBE,
napajuieNIbHBIA TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OUsA, NOAOOHBIE (UIYpBI; YMEHHE
pacrio3HaBaTh paBHBIE W NOJOOHBIE (PUTYPBI, B TOM YHCIE B MPHPOJIE,
UCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh I€OMETPUYECKHE OTHOLICHMS
NpU pEIICHWH 3a/1ad, HAXOJWTh T€OMETPUYECKHE BEIWYMHBI (JJTUHA,
yroj, IUIOIAAb, OOBEM) MpH pELIeHHH 3aJad M3 APYTruX Yy4eOHbIX
NPEMETOB M U3 PEaTbHOM JKU3HU; YMEHHE BBIUYUCISATH T€OMETPUICCKHE
BEJIMYMHBI (AJIMHA, YTOJ, IUIOWaab, OOBEM, IUIOIIAAb IOBEPXHOCTH),
UCTIONB3Ysl M3Y4YCHHBIC (DOPMYIIBI M METOIBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMMbI, PU3MBbI, KOHYCA, LIWIMHAPA, IUIOMAAb Chepsl;
00BEM Ky0Oa, MPSMOYTOJIBHOTO MapayljiesienuIeia, MUPaMHUIbl, TPU3MBI,
WINHIpPA, KOHycCa, Ilapa; YMEHHWE HaXOJIUTh OTHOIIEHHE OO0BEMOB

oJI00HBIX pUryp

YMeHune onepupoBaTh NOHIATUSIMU: IPSIMOYTOJIbHASI CUCTEMa KOOPIMHAT,
BEKTOpP, KOOPJIWHATHI TOUYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEJICHUE BEKTOpAa HAa YUCIO, pa3JIoKEHUE BeKTopa Mo Oas3ucy,
CKaJsIpHOE TPOM3BEICHUE, BEKTOPHOE TMPOU3BEACHHUE, YTOJI MEXIY
BEKTOPAMU; YMEHHE UCIOJIb30BATh BEKTOPHBIA U KOOPAUHATHBIM METO.
JUISL pelleHUs] TEeOMEeTPUUYECKHMX 3aJad M 3aJad JpPYTruX Y4eOHbIX
MpEeAMETOB

YMeHue BbIOUpaTh MOAXOASIIMM METOJ JUIS peUIeHUs 3a1aui;
MOHMMAaHWE 3HAYMMOCTHM MAaTEMaTHUKH B W3YYEHHHU TNPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U  SBJICHUW; YMEHHE pacro3HaBaTh

MMPOABJICHUC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHUC IIPHBOAUTDH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHMCKOM M MHUPOBOU

MaTeMaTUYEeCKON HayKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon
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2.1
2.2
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IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucia v BBIYUCIICHUS
Harypanbnsle u nensie yncna. [Ipu3Haku AeIMMOCTH HEIbIX YUCEIT

Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECSATUYHBIE JPOOH, MPOICHTHI,

OCCKOHEYHBIC MTEPHUOINUECKHUE TPOOH

ApudmeTndeckuii KOpeHb HaTypajdbHOUW cTerneHu. [[elcTBus ¢ apudMeTHUeCKUMU

KOPHSIMU HaTypaJIbHOM CTEIIEHU

Cremnens ¢ OCJIBIM ITOKA3aTCJIICM. Crernens ¢ pallMOHAJIBHBIM IMOKA3aTCJICM. CBolicTBa

CTCIICHHU

CuHyc, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

ApPKTAaHI€HC YKMCIIOBOTO apryMEHTa
Jlorapudm yucna. JlecaTnynbie 1 HATypajJbHbIE JOrapu(MbI

etictButenbHble  4uciaa. ApudMETHYECKHE ONepalud C JeHCTBUTEIbHBIMU
yuciamu. [Ipubmk€HHbIe BEIUUCICHUS, IPABUIa OKPYTIICHUs, IPUKUIKA U OLIEHKA

pe3yibTaTa BEIUUCICHUN

[IpeobOpazoBanue BhIpaKEHUN

KommuiekcHsle yncna

YpaBHEHMS 1 HEPABEHCTBA

[{enble 1 TpoOHO-pallOHAIbHBIE YPaBHEHUS
Uppanmonaibubie ypaBHEHUS

TpuronomeTpuueckue ypaBHEHHs

[Toxa3zaTenpHBIE U JOTapUPMHUECKUE YPABHEHUS
[{enbie 1 TpoOHO-paIIOHATBHBIE HEPABEHCTBA
HppanronanbHble HEPABEHCTBA

[TokazarenbHble U TorapuPMUUECKHEe HEPABEHCTBA
TpuronomeTprueckue HEPABEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

Martpuna cucTemMsl IMHEWHBIX ypaBHEHNH. ONpeaenTens MaTpULbI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKIH U TpaduKh
OyHk1us, crnocodbl 3amanus ¢GyHkiuu. ['paduk ¢yHkiuu. B3aumHO oOpaTHbIE
¢ysakumu. YétHpie 1 Heu€THRIC QyHKIMU. [leprogmueckue GpyHKIHHI

OOnactp ompeneneHUs W MHOXECTBO 3HaueHWH QyHkumu. Hymm ¢yHKmmm.
[IpoMexXyTKH  3HAKOIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl ¥ MHHUMYMBI (GyHKnud. Haumbonblnee u HauMeHbIee 3HAYCHUE

(GYHKIMU Ha IPOMEXKYTKE

Crenennas (QyHKUUS C HaTypaJlbHbIM M LIEJbIM IoOKa3zarenem. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
[TokazarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduKu

Touku paspeiBa. AcuMnTorel rpadukoB ¢yHkuuid. CpoiicTBa  (YyHKUMH,

HENPEPBIBHBIX HA OTPE3KE
ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIIEA0BATEILHOCTEN
Apudmernueckast u reoMmerpuueckas rnporpeccuu. opmya cI0KHBIX IPOLEHTOB
Hauana maTemaTuyeckoro aHanusa

[TpousBonHas Gpyukuuu. [Ipon3BoaHbIE SIEMEHTAPHBIX (PYHKIUI

[IpuMeHeHHe TPOU3BOAHON K HCCIEIOBAHUIO (PYHKIMI HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxneHnne HanOonblIero 1 HauMEHbIIEro 3HaYyeHUs (YHKLIHMU Ha

OTpe3Ke

[TepBoobOpaznas. Muterpan
MHoOXecTBa 1 JTOTUKa

MHoOecTBO, onepanu HaJ MHOkecTBaMu. [luarpammsl Ditepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucaTenbHasi CTaTUCTUKA
BepositHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMble U TIOCKOCTH B MMPOCTPAHCTBE
MHororpaHHuku

Tenau MIOBCPXHOCTHU BPAILLICHUA



7.5 KoopauHats! 1 BEKTOPBI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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