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MOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Havajga MaTeMaTHIeCKOTO
aHanu3a» 0a30BOro ypoBHs ais oOywarommxcsi 10 —11 xiaccoB pazpaboraHa Ha
ocHoBe denepanbHOro rocyAapCTBEHHOIO 00Pa30BaTENbHOIO CTAHAAPTa CPEAHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPENBABIAEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCUUCKOTO
oOpazoBanus. Peanmuzanuss mporpaMMbl OOECEUMBAET OBJIAJICHHE KIIIOUEBBIMU
KOMIIETEHIIUSMH, COCTABJIAIOIIMMU OCHOBY JJII CaMOpPa3BUTHUS U HENPEPBIBHOTO
00pa3oBaHusl, IEIOCTHOCTh OOUIEKYJIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
pa3BUTHUS JIMYHOCTU O0YYaIOIIUXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAM3a» SIBISETCS OJHUM W3
Hanboyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJBI, TOCKOIBbKY, C OJHOMN
CTOPOHBI, OH oO0ecleynBaeT WHCTPYMCHTAIbHYIO 0a3y Il HW3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTOWd CTOPOHBI, (POPMUPYET JOTHIECKOE U
aOCTpakTHOE MBINIJICHUE YYalluXxcsl Ha YPOBHE, HEOOXOAMMOM I OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yalluecs OBIIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBpPEMEHHOMU
HAyKH, KOTopas (opMyJIUPyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOUN GopMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOro aHAIN3a 3aKJIabIBA€T OCHOBY JIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMUKH M OOIINECTBEHHOW IKU3HM, I[O3BOJSET
OPHUEHTHUPOBATLCSA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TOBCEIHEBHOM XKM3HH. B TOXe Bpems OBJIajieHUE
aOCTpaKTHBIMA ¥ JIOTHYECKH CTPOTHUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIIHSIMHU
pa3BHBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aInio, adCTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIIeHHEe. B X0/1e n3ydeHus
anreOppl W Hayajl MaTEeMaTHYeCKOrO aHalvW3a B CTaplied IIKOJe YydJalluecs
MOJIYYatOT HOBBIM OMBIT PEHICHUS MPUKIATHBIX 3a/lad, CaMOCTOSATEIHLHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peabHbIX CUTyalluidi W HHTEPIPETAIIuN
MOJIYYCHHBIX ~ PEHICHWM, 3HAKOMSTCS C  NpUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH B TIpHpOJAE, HAYKE W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHYECKUMH OTKPHITHUSIMHU U UX aBTOPaMHU.

Kypc obnagaeT 3HaYMTEIHHBIM BOCHHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIM
peanu3yeTcss Kak uyepe3 y4eOHbId Marepual, CIOCOOCTBYIOMIUNA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M dYepe3 CHenudUuKy ydeOHOW AesATCIBHOCTH,



TpeOyromen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, POAOJKUTENBHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIyY€HHBIN PE3yJIbTaT.

B ocHoBe Meromuku oOydeHuss airedpe M HavajlaM MaTeMaTH4ecKOoro
aHaJIM3a JISKUT JEATeIbHOCTHBIA MPUHIIUI O0yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIIMNE COAEPKATECIbHO-METOIUUECKAE JUHUM: «YHCna W BBIYUCICHUS,
«Dyukmmun u  rpadukuy, «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHaiauza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOAUYECKNE JIMHUM H3Y4YalOTCAd Ha NPOTSHKEHUU [BYX JIET
0o0yueHuUs B cTapuied IIKOJIe, €CTECTBEHHO JOMOIHSSA APYT JIpyra U MOCTENEHHO
HACBIIASICh HOBBIMM TE€MaMM W pasaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPATUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe cojep)KaHue HECKOIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: alreopa, TPUTOHOMETPHSI, MAaTeMaTHUYEeCKUIN aHaAJIN3,
Teopust MHOXKecTB U Jp. [lo Mepe Toro kak ydaimiuecs OBJAJIeBalOT BcE Ooliee
IIMPOKUM MAaTeMaTHYECKUM amlmnapaToM, Y HUX MOCJIEIOBATENIbHO (popMUpyeTcs u
COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYKD MOJENIb PEAJIbHOU
CUTyallH, TPUMEHSATh 3HaHUS, TOJIyYeHHbIe B Kypce «Anuredpa W Haudana
MaTEMaTUYECKOT0 aHaJIM3a», JUJIS PEUICHUs] CAMOCTOSITEIbHO CPOPMYIHPOBAHHON
MaTeMaTH4YE€CKOM 3a/1aul, a 3aT€M UHTEPIPETUPOBATH NOJTYUCHHBIN PE3yJIbTarT.

ConepxarenbHO-MeTOIMYECKAs JIMHUSA «YHHCIIa M BBIYMCICHUS» 3aBEpIIACT
dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW MIKojie. B crapmielt mikone ocoboe BHUMaHUE YIEISETCS
(GbOpPMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJb30BaHUE PA3IUYHBIX (OPM 3amucHU JACHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHAJIBLHO BBIIOJHATh JEUCTBHS C HHUMH, JAENaTh NPUKUAKY, OLICHHUBATH
pesyapTar. OOydaromuecs TMOMYy4YalOT HaBbIKU MNPUOIMKEHHBIX BBIYUCICHUN,
BBITIOJIHEHUS JIEUCTBUM C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
MCII0JIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKECHU.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHUU BCETO
o0yueHHsI B CTaplieil IIKOJE, MOCKOJbKY B KaXIOM pa3feie MIporpaMMbl
PEIYyCMOTPEHO pEIIeHHnEe COOTBETCTBYIOMIUX 3ahad. OOyuaromyecs OBIaI€BAIOT
pa3IMYHBIMU METOJIAMHU PEIICHUS LEJbIX, PalMOHAIbHBIX, HPPALMOHATBHBIX,
MOKa3aTeIbHbIX, JIOTapU(PMUYECKMX W  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lorydyeHHbIE YMEHHS NCTOJIB3YIOTCA MPU UCCIIECIOBAHUN
GyHKIHUNA C TIOMOIIBI0 TIPOM3BOMHON, PEIICHUH TPUKIAJAHBIX 3a/ad W 3a7ad Ha
HAaXOXJCHUE HauOONBIIMX W HAUMEHBIIMX 3HauyeHuW QyHkiuu. JlanHas
cojJepkaTelibHas JIMHMUS BKJIIOYAaeT B ceOs Takke ¢OpMUPOBaAHUE YMEHUU
BBITIOJTHATh pacu€Thl 1o ¢GopmysiaMm, MpeoOpa3oBaHUsl IEJbIX, PAIMOHAIbHBIX,
VPPAUUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUW, 4 TAKXKE BBIPAKECHUM,



colepKalmx CTeneHH W Jjorapudmel. brarogaps u3ydeHHI0 anreOpandeckoro
Marepuaia IMPOUCXOJUT  JajbHEWIEee  pa3BUTHUE  AJITOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIIJICHUSI yYaluxcsa, (OPMUPYIOTCS HAaBBIKUM JI€TyKTUBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJIbHBIMH  (opMamMu,  IpEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEpaBeHCTB. AureOpa
npeiaraetr 3(PQGEeKTUBHbIE HHCTPYMEHTHI IS PEIICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33]1a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HayKH.

ConepxkatenbHo-MeToANYecKass JuHUA «DyHKUIMM U rpaduKu» TECHO
NeperieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIe10BATEIbHOCTh W3YUYCHHUS Marepuarna. N3yuenue CTEIEHHOM,
MOKAa3aTeNbHOH, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUHN I perieHus 3a7ad U3 APYTUX Y4eOHBIX
MpPEeAMETOB U PeaIbHOMN KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHUYECKHUM aHAJIU30M,
TaKk M C pPEIICHWEM ypaBHEHHH W HepaBeHCTB. lIpu 3ToM OomblIoe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (GOPMyJIaMU 3aBUCUMOCTH MEXIY
pPa3NIUYHBIMK BEJIMYMHAMH, HCCIEIOBAaTh TMOJy4YEeHHbIE (YHKIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojeprKaTebHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJIy BEJIMYMHAMHU B
paznuuHOM (opme: aHANUTHUYECKOU, rpaduueckod u cioBecHOU. Ero usydenue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBINUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxartenbHasi nuHus «Hauanma maTreMaTHyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKHUX, TaK U MPUKIATHBIX 3ajad,
JIOCTYIHBIX 00y4YaroUIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh MCCIEI0BATh U
CTpouTh Trpaduku (QYHKIUN, OMpPENEHsITh WX HAMOOJBIINE W HAUMEHBITHE
3HAYCHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas cojepkaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHUSI MAaTEMAaTHUYECKUX MOJICNIE pealbHbIX CHUTYyallui,
HAXO0XJICHUS! HAWJIyYIIero PEUIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLUAIBHO-
PKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOIO aHallh3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATILHO-JIOTUUECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM pacrio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaronuecs y3HaIOT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopepxaTenbHO-MeToANYECKas: TUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA JJEMEHTaM TEOPUU  MHOXKECTB. €OpEeTUKO-MHOKECTBEHHbIC
MpEeACTaBICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJbHOW MAaTeMaTUKH U MpeiararoT



Han0oJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHIIOIMN BCE pa3eiabl MATEMATHKU U €€
IPWIOKEHUH, OHU CBSI3BIBAIOT Pa3HblE MATEMaTUYECKUE JUCLUIUIMHBI B €IMHOE
nesnoe. [loaTtomy BaXkHO AaTh BO3MOXKHOCTbH IIKOJIBHUKY HOHHMAaThb TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTUKU U HCIOIb30BaTh €ro JiJis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Hadaja MaTeMaTUYECKOIO aHAJIU3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTU4YECKOIO0  MOJEIMPOBAHUSA, KOTOpbIE IPU3BaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOCHUS MOJIENIEN peasIbHbIX CUTYyallUi, HCCIEeI0BaHUS
9TUX MOJENEH C MOMOULIBI0 ammapaTa aiareOpbl U MaTeMAaTHUYECKOTO aHaiu3a U
UHTEPHIPETALUU MOJYYCHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKJbII
U3 pa3/iesoB IPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHUaIl Kypca IMIMPOKO HUCIIOIb3YETCS
JUISL pelIeHus] MPUKIAAHbIX 3a1ad. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a4ad
ydauiiecs: pa3BUBalOT HaOJIOAATEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAJIOTHIO, 000OMIATh M KOHKPETH3UPOBAThH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHHIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOoIlecce M3YyUEHHUs BCeX TeM Kypca «Anrebpa M Havana
MaTeMaTUYECKOTO aHATIU3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOHOM TmutaHe Ha H3ydYeHHE Kypca aiareOpbl M Haydal MaTeMaTH4YE€CKOIo
aHajau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbubie uyncia. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOU, MPOLICHTHI,
OecKOHEUHblE  MepuoAuYeckue  Jpodu. ApupMmeTHyeckue  omnepauudd C
palMOHAIbHBIMU YU CJIaMU, TpeoOpa30BaHus YUCIOBBIX BeIpaxeHui. [Ipumenenue
Ipo0elt U MPOIEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEaJIbHOM KU3HMU.

JeucTBurenbHble uyucia. PanuoHanbHblE W UPpPAUMOHAIBHBIE 4YHCIA.
Apudmernueckre omnepauud ¢ JIeHCTBUTENbHBIMU YHcIaMmu. [IpuOnmkEéHHbIe
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranpmaptHas (Qopma  3ammcu
nercTBUTeNbHOTO  uucia. HMcemonp3oBaHue moaxonsmied  GopMbl  3aMucU
JNEUCTBUTENBHBIX YHUCEN ISl PELICHHS MPAKTUYECKUX 3a1ad U MPEICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWctBus ¢
apuPMETUICCKUMU KOPHSIMU HATYypaJTbHOM CTETICHH.

CHHyC, KOCMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE IPE0OPa30BaAHUSI.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Meron nHTEpPBAIOB.

Petienure nenbix U ApoOHO-pAIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPABHEHUM U HEPABEHCTB.

PelieHrie TpUrOHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX 3a7a4
Y 33/1a4 U3 pa3IUYHBIX 00JIaCTel HAYKU U PEaTbHON KU3HHU.

DOyHKUMH U TPaPuKu

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

OOnacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpoMexyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIEC (DYHKIIUH.

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



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9MCIIOBOTO apryMEeHTA.

Hauaja MmaTeMaTH4ecKoOro aHaju3a

ITocnenoBaTenbHOCTH, COCOOBI 3aJlaHUs HOCJIeJOBAaTEJILHOCTEH.
MOHOTOHHBIC MMOCJIEOBATEIHLHOCTH.

Apudmernyeckas 1 reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reomeTpudeckas nporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T'€OMETPUUICCKOM
nporpeccud. @opmysia CIOXKHBIX MNPOLEHTOB. VCroiab30BaHUE MPOTPECCUU IS
pellIeHUs peATIbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

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

Onpenenenue, TeopemMa, CI€ICTBHUE, 10KA3aTEIbCTRO.

11 KJIACC

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.

[IpeoOpa3zoBanre BBIPAKEHUN, COJEPKAIIMX CTETEHU C PalUOHATBHBIM
MOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

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

CucTtembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

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

DyHKIUHN U rpapuKu

Oyukius.  I[lepuonnueckne  ¢yHkuuu. [IpomMeXyTKM  MOHOTOHHOCTH
byHkun. MakcuMymMbl ¥ MUHUMYMBbI (QyHKIIMUA. HanOoibiiee W HanmMeHbIIIEE
3HauYeHHUE (PYHKIIMU HA MPOMEKYTKE.

Tpuronomerpuyeckure PyHKIUU, 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
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PELICHUH 3aJad M3 JAPYTHX yuyeOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpouwsBonnas  ¢ynkuuu. [eomerpudecknii u  QuU3MUECKUH  CMBICIH
IIPOU3BOJHOM.

[IpousBoaHblE  37M€MEHTapHBIX  QyHKOUA.  DopMysdbl  HAXOXKICHHS
POU3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (QYHKIIHIA.

[IpumeHeHne MpoOU3BOAHON K MCCIIENOBaHUIO (DYHKIIMA HA MOHOTOHHOCTH H
3KcTpeMyMbl. Haxoxk/ieHue HanbobIIero 1 HAaMMEHbIIEro 3HaueHus1 QyHKIUN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWJIY4IlIero pEIICHHS B
IPUKIAIHBIX 3aJadaxX, Ui ONPENENICHHs CKOPOCTH Ipolecca, 3aJaHHOTO
dbopmyIion uiau rpaduKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid u (uU3MUEeCKUd cMbIca. Bbluncnenue
uHTerpana no gpopmyie Herorona—JleiiOHuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyebHoro mpeamera «MaremaThka» JOJDKHO 0O€CIeurBaTh
JOCTIKEHHUE Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl CISAYIOMUX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbI y4EOHOTO mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIUKM O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIeCTBa, TMPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (BYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COI[MAIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIIUSAME ¥ HA3HAYCHHUEM.

[TatproTHyeCcKOE BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UJICHTUYHOCTH, YBOKCHHS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIIOJNB30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEH pOCCUCKOro HapoJa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMUS, HSTUYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHHWEM JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYMBOTO OYIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIHOYash ACTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHUI, pacCyKJIeHUN;
BOCTIIPUUMYUBOCTHIO K MATEMaTUUYECKUM aCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPHUMEHATh MAaTeMaTHYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (30pOBOC IHMTaHKE, COATaHCHPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryJispHas busnueckas aKTUBHOCTb); busngecKoro
COBEPIIICHCTBOBAHWS, npu 3aHITHAX CIIOPTHUBHO-03/J0POBUTEIHLHOM
JeSITETbHOCTBIO.

TpynoBoe BociUTaHKE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  MPOPECCHOHANBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieit mnpodeccun W pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEH JKU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHX 3a/1a4 MAaTEMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYpbl, ITOHUMAHHEM BIIHSHHSI
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE TPUPOJTHONW M COIMATILHOMN
Cpenbl, OCO3HAaHHWEM TJOOATBHOTO XapakKTepa DJKOJOTHUYECKHX MpoOsem;
OpUEHTalliell Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIsS pelieHus 3a1ad B
o0JacTh OKpy)Kamlmeld cpepl, IUIAaHUPOBAHUS TIIOCTYIIKOB U  OICHKH WX
BO3MOYKHBIX MTOCJICJICTBHH IS OKPYKAIOMIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, MOHUMaHHUEM
MaTEeMaTHYECKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIbHOCTH, ITaloB e€
pPa3BUTHS W 3HAYUMOCTH Ui Pa3BHUTHS I[MBWIN3ALMW, OBJAJACHHEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTUYECKON KyJIbTypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIISATh TMPOCKTHYI0 M HCCIEIOBATENBCKYIO JCSITEIBHOCTD
WHIMBHUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJibTaThl OCBOEHHUS MPOrpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEpU3yOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvnvle — nosmasamenvmuvle  Oelicméusi,  0OecnevuUBaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoenue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,

UCcn1e008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBbie norudyeckue QeUCTBUS:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHICCKUX
OOBEKTOB, TOHATUN, OTHONICHUH MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  NPeoOpa30OBBIBATH  CYKICHUS:
yYTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AMHUYHBIC, YacTHblE M OOIUIUE;
YCIIOBHBIE;

BBISIBIISITH ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSX;
npeajiaraTb ~ KpUTEpPUM  JJIA  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieJIaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, NEOYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;
IPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIECHUN (IIPSIMBIE U OT MPOTHUBHOIO), BBICTPAUBATh APIyMEHTALMIO,
OPUBOIUTH MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBI;

BBIOMpATh crnoco0 pemieHus yuyeOHOMl 3agauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCIICOA0BATCIbCKUC IIGﬁCTBPIH:

MCTIONb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUIT MHCTPYMEHT MO3HAHUS;
bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
WCCIICIOBAHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
O00BbEeKTa, SIBJICHUSA, TNPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMU, POIIECCAMU;

CaMOCTOATEIHLHO (POPMYITHPOBATH 00OOIIECHUS W BBIBOJBI TI0 PE3yJIbTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IICHNUH;

MPOrHO3MPOBATh BO3MOXKHOE Pa3BHTHE TpOIECCca, a TAKKE BBIIBUTATH
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGota ¢ undopmaruei:

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

BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHMUS;

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



2)

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJILHO
chOpMyYIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvhvie KOMMyHuKamueHuwle Oelicmeus,  obecneyugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUAIOUWUXCSL.
OOuenue:

BOCIIPUHUMATh ¥ (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCJIOBUSIMHU | IIEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh 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 3aa4un, BEICKAa3bIBaTh UJICH, HAIICIICHHBIC HA 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  3aJadd,  JKCIEPUMEHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHS C YUETOM 3a]1a4 MPE3CHTAIIUNN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

3)

MOHMMATh W MCIHOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJMBUAYAJILHOU paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; MIPUHUMATh 1IEJb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeieNiaTh BUAbI paboT, J0roBapUBaThCs, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUS, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOIHATH CBOI YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMHU YJ€HAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
chopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS.

Vuueepcanvnvie  pezynamuensie oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zanusi:

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

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOU UH(pOpPMAIUH.
CaMOKOHTPOJIb:

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



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

e OLEHUBATh COOTBETCTBHE pE3yJIbTaTa ILEIH U YCIOBHSIM, OOBICHATH
IIPUYUHBI JTOCTHKEHHUS WIM HEJNOCTHKEHHUS PE3YJbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIU3ay
Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs JOJKHO OOECIEYMBATH JOCTHUKEHUE
CIIEIYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucna 1 BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U IECATUYHAS JPOOB, POIEHTHI.

Beimonusate  apudmeTHdyeckue  omepandd € PAlMOHAIBHBIMH U
JEUCTBUTEIILHBIMU YHCIIAMU.

BoimonHSITh IpUOIMKEHHBIC BBIUMCICHUS, UCIIONIB3YS MpaBUila OKPYTJICHHUS,
JenaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUM.

OnepupoBaTh TMOHATUSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHIapTHas
dopma 3amucu JEUCTBUTEIBHOTO YHCIA, KOPEHb HATypaJIbHOM CTENEHU;
UCIIOIb30BaTh MOJAXOASIIYI0 (POpMY 3amucu ACHCTBUTEIBHBIX YUCEIT JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI€HC MPOU3BOJIBHOTO YTIa;
WCII0JIb30BaTh 3aMUCh MPOU3BOJILHOTO yTJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
GyHKUIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUSAMU: TOXKJIECTBO, YpPABHEHHUE, HEPABEHCTBO; IEJIOE,
palMOHaIbHOE, UPPALIMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoeinonusaTe npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUW U pellaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BrimonHaTh npeoOpa3oBaHus ILENbIX, PAIMOHATIBHBIX W HMPPAIMOHAIBHBIX
BBIDAKEHUW WM pemiaTb  OCHOBHBIE  THUIBI  IEJBIX, PAIMOHAJIBHBIX U
VMPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHSI 1 HEPABEHCTBA JJIsl PEIICHUSI MATEMAaTUYECKUX 3a/1a4
Y 33/1a4 U3 pa3IUYHbIX 00JIaCTel HAYKU U PeabHON KU3HHU.



MopnenupoBarh peajlbHbIE CUTyallMM Ha S3bIKE aire0pbl, COCTABIISTH
BBIDAKECHHUSI, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEA0BaTh
IOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM alapara ajreOphl.

DOyHKUUHN U TPaPUKHU

OnepupoBarh MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
ONpeNeNeHUs] U MHOXKECTBO 3HA4YeHM (QyHKUUH, Tpaduk (yHKIHH, B3aUMHO
oOpaTHbIe PYHKITUH.

OmnepupoBaTh NOHATHUAMU: UYETHOCTh W HEUYETHOCTh (PYHKIMUH, HYJIU
GyHKUMU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pelIeHUs] yPABHEHU .

Crtpouth W unTaTh rpaduKu TUHEHHON (PYHKIUHU, KBAAPATUYHON (DYyHKITNH,
CTETNIEHHOM (PYHKIIMH C LEJIBIM MOKa3aTeNIeM.

Hcnonp3oBaTth rpaduku (QyHKUMHA JUIs HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH IpPH PEIICeHUH 3aJlay U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH; BbIpaXaTh (GOpMyIaMu 3aBUCUMOCTHA MEXKy BEJIMYMHAMU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHUAMHU: IOCIEAOBATENbHOCTb, apUPMETHUECKas U
reoMeTpuYecKas Mporpeccuu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalollas TeOMeTpUYecKast
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIE r€OMETPHUUECKON MPOTrPECCUM.

3aaBaTh NOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU.

Hcrnonb30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U MIPOTPECCUM IS PELLICHHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, OIEpAL[MU Ha/l MHOXECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONMCAHMS
peaJIbHBIX MPOLECCOB M SBJICHUHM, MpPU PELICHUM 3a4ad U3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSIMH: ONpeJeNieHne,  Teopema,  CIEACTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucjaa v BbIYUCTIEHUA

OnepupoBaTh NOHATUSIMH: HATYpaJIbHOE, LEJIOE€ YHCIIO; HCHO0JIb30BaTh
MPU3HAKU JIEJIMMOCTH LIEJIBbIX YUCEJ, PA3JIOKEHUE YKCIA HA MPOCTHIE MHOXKUTEIU
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHAJILHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, AECATUYHBIE U HATypaJibHbIC
JorapugMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHnsiTh CBOWCTBA CTENEHW I TpeoOpa3oBaHWs  BBIPAKECHHIA,
ONEPUPOBAaTh MOHATHUAMH: IOKA3aTEIbHOE YpAaBHEHHE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THUIIbI IOKA3aTENbHbBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOorapugmsl;
ONepUpOBaTh MOHATUAMU: JIOTapu(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemieHust NpocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPABHEHUW U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS PAKTUYECKUX 3a7a4.

Haxonuts pemrenuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN PAMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAXCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBl IO YCIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C HCIOJIB30BAHUEM amapara aareopsl.

DOyHKUMH U Tpapuku

OnepupoBaTh  MOHATUSMU:  TepuoAnuYeckas  (QYHKIHS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKI[MM, TOYKM OSKCTpemMyMma (yHKIuuU, HauOosblliee U
HauMeEHbIlee 3HAYeHUs (QYHKUMM HA TPOMEXKYTKE; MCIOIB30BATh HUX IS
UCCIIeI0BaHUs PYHKIMH, 3aJaHHOU rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKa3aTENbHOM, JIOTapu(pMUUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIUH; U300paxaTh UX HAa KOOPJAMHATHOM IJIOCKOCTH U
WCIIOJIb30BaTh JJIsSl PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJMHATHON MJIOCKOCTHU rpadUKH JHUHEHHBIX ypaBHEHUI
Y VCIIOJIb30BaTh UX JUIA PELICHNs CUCTEMBI JIMNHENHBIX YPAaBHEHUM.

Hcnons3oBate Tpaduku (QyHKUMHA Ui HCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX TUCIUTIIINH.

Hayana MaTeMaTH4eCKOro aHajaimu3a

OnepupoBaTh MOHATUSIMH: HENpEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh F€OMETPUYECKHUI U (PU3NUECKUN CMBICI MPOU3BOAHOMN ISl peIICHUS
3aaad4.

HaxouTh Mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATH MPOU3BOIHBIE
CYMMBI, TPOU3BEJICHNUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO JJIs UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
¥ KCTPEMYMBI, IPUMEHSATH PE3YyIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPaduKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIEro PELICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKHUX, 33/1a4ax.

OnepupoBaTh MNOHATHSMHU: T[E€pBOOOpa3Hasi W  HUHTErpajl; MOHHUMATh
TEOMETPUYECKUN U (PU3UIECKUN CMBICI MHTErpaa.



HaxomuTe mepBooOpaszHbie dJIEMEHTAPHBIX (DYHKIHHA; BBIYHCIATH HHTETPAT
o ¢popmyne HeroTona—JIeitonuna.

Pemare mpukiaaHple 3a7a4d, B TOM YHUCJIE COIMAIbEHO-DKOHOMHUYECKOTO H
duznyecKoro xapakTepa, CpeACTBAMH MaTeMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

MHoxecTBa pallMOHAJIBHBIX U
JeMCTBUTENBHBIX uncel. PalinoHanbHble
YPaBHEHHUS U HEPABEHCTBA

@ynkuuu u rpadpuku. CTeneHs ¢ LeabM
nokasaresaeM

Apudmerndeckuil KOpeHb N—0ii CTEeTEeHU.
HppauuroHanbHble YpaBHEHNS U HEPABEHCTBA
DopmyJibl

Tpuronomerpun. Tpuronomerpuyeckue
YPaBHEHHUS

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

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAaHUU

Koan4yecTBo 4acoB

Bcero

14

18

22

68

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

bubmnoreka LJOK
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 KITACC

Ne
n/n

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMMbl

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

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

Tpuronomerpuueckre GyHKIUU U UX
rpaduku. Tpuronomerpuyeckue
HEpPaBEHCTBA

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

Harypasbnsle u nensie ynucna

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

KoanuyecTBO 4acos

Bcero

12

12

24

12

18

102

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

bub6mmorexa [JOK
https://m.edsoo.ru/fl11c4afd

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

bub6mmorexa [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 IIVTAHUPOBAHUE
10 KVIACC

Ne i/

10

11

Tema ypoka

MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Ditnepa—BenHa

PanmonanbsHele ynciaa. OObIKHOBEHHBIE M JECSITUYHbIE IPOOU, IIPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH

ApudmeTrueckue onepanuy ¢ paloHaIbHbIMU YHCIAMU, IPEOOPa30BaHUS
YHUCJIOBBIX BBIPAKEHUU

[Ipumenenue qpobei 1 NPOLEHTOB JUIsl PELICHUs IPUKIIAIHBIX 3a7a4d U3 Pa3IMuHbIX
oTpacieil 3HaHUW U peabHOU KU3HU

[Ipumenenue apoGeil ¥ NPOLEHTOB [T PELICHHUs MPUKIIAJAHBIX 33/1a4 U3 pa3IuYHbIX
oTpaciei 3HaHUW U pearbHOU KU3HU

HeﬁCTBHTeHBHBIC yucia. ParonaabHBIe B HppallMOHAJIBHBIC YHUCJIa

ApI/I(bMCTI/I‘-IeCKI/IC ornepanuu C JEeHCTBUTEIIFHBIMU YHCIIaMU

[TpuGmmxEéHHBIC BEIYMCIICHHUSI, PABUJIA OKPYTJICHUS, IPUKUIKA U OIICHKA pe3yibTaTa
BBEIUMCIICHUN

TO)K,Z[CCTBa U TOXICCTBCHHBIC Hp606pa30BaHI/IH

VYpaBHeHHEe, KOPEHb ypaBHEHUS

HepaBeHCTBO, PCUHICHUC HCPABCHCTBA

KoanuecTB
0 9aCOB

JIEKTPOHHBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/746d5dce

bu6mmorexa [IOK
https://m.edsoo.ru/be888093

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

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

bu6mmorexa [IOK
https://m.edso0.ru/d99d8c74
bu6mmorexa [IOK
https://m.edsoo.ru/2f36a36f
bu6mmorexa [IOK
https://m.edsoo.ru/a97a12d9
bu6mmorexa [IOK
https://m.edsoo.ru/cb723fbd
bu6mmorexa [IOK
https://m.edsoo.ru/3a23acl15
bu6mmorexa [IOK
https://m.edsoo.ru/l11ac68be
bu6nmoreka [JOK



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
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Merto nHTEpBaAIOB

Pemenue nenbix 1 [poOHO-PALIMOHANIBHBIX YPaBHEHUH 1 HEPABEHCTB

Kontponbnas padota no TemMe "MHOkeCTBa palluOHAIBHBIX U ACHCTBUTEIBHBIX
yucesl. PanuoHanbHble ypaBHEHUSI U HEPABEHCTB"

OyHKIMSL, cr1oco0b! 3a1aHus GyHKIMU. B3aumHo oOpaTHbie GyHKIUU

I'padux pynkumu. O6macTh onpeaeseHns 1 MHOKECTBO 3HaueHn# GpyHkuuu. Hymn
¢yskmn. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

Yérubie 1 HeUETHBIC QYHKIIUN

Cremnens ¢ I CJIBIM ITOKAa3aTCIICM. CTaHI[apTHaSI (bopMa 3aMUCH JCUCTBUTEILHOTO
qucia

Hcnonw3oBanne HO,Z[XOI[HH_[CI‘/'I (I)OPMBI 3aI1nucCu ﬂeﬁCTBHTCHBHBIX HUCCII IJIA PCHICHHA
HNPAaKTUYCCKUX 3aaa4 U IIPCACTABJIICHUA JaHHbBIX

CrenenHas GyHKIUS C HaTypaJbHBIM U IIeNbIM MoKa3areneM. E€ cBoiicTBa u rpaduk
Apudmerndeckuii KOpeHb HATYPaIbHOW CTETICHH

Apudmernueckuii KOpeHb HATYpaJIbHON CTENECHU

CBoiicTBa apu(hMETHUECKOTO KOPHS HATYypalbHOMN CTETIEHN

CBoiicTBa apu(hMETHUECKOTO KOPHS HATYypaIbHOMN CTETIEHN

CBoiicTBa apu(hMETHUECKOTO KOPHS HATypaIbHOM CTETIEHN

https://m.edsoo.ru/50bdf26d

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

bu6mmoreka [IOK
https://m.edsoo.ru/6ec7al07
bu6mmoreka [IOK
https://m.edsoo.ru/1914a389
bu6mmoreka [IOK
https://m.edsoo.ru/226eeabf

bubmuorexa [JOK
https://m.edso00.ru/763e75ee

bu6nuoreka [JOK
https://m.edsoo.ru/ff4564ad

bu6nmmoreka [IOK
https://m.edso0.ru/66446d3e
bu6mmorexa [IOK
https://m.edsoo.ru/6eadc6fl

bu6mmorexa [IOK
https://m.edsoo.ru/3f25a047

bu6mmorexa [IOK
https://m.edsoo.ru/d82c36d4

bu6nmoreka [JOK
https://m.edsoo.ru/fe7fc4db

bu6nmoreka [JOK
https://m.edsoo.ru/d0f0b260

bubnuoreka [JOK
https://m.eds00.ru/c3389865

bu6mmorexa [{OK



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
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

26

27

28

29

30

31

32

33

34

35

36

37

38

39

JeiicTBus ¢ apupMEeTHIECKUMHU KOPHSIMH N—0ii CTETIEHU
JleticTBus ¢ apuMeTHISCKUMHU KOPHAMU N—OM CTENEeHU
JleticTBus ¢ apuMeTHUIECKUMHU KOPHAMU N—OM CTENEHU
JeiicTBus ¢ apuMeTHIECKUMU KOPHIMU N—Oi CTEeTIeHU
JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMU N—Oi CTETIeHU
Pewrenne nppanMoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
Pemrenne nppanoHaNbHBIX YPaBHEHNN U HEPAaBEHCTB
Pemrenne nppanoHaNbHBIX YPaBHEHNUN U HEPABEHCTB
Pemenne nppanoHaIbHBIX ypaBHEHNN U HEPABEHCTB
Pemenne nppanoHaIbHBIX ypaBHEHNN U HEPABEHCTB
CoiicTBa u rpaduk KOpHS N-0if CTeTeHn

CoiicTBa u rpaduk KOpHS N-0if CTeTeHN

Konrtponbnas pabora o Teme "ApudmeTndeckuil KopeHb N—0il CTEeNeHH.
HppannonanbHble ypaBHEHHS U HEPABEHCTBA"

CI/IHyC, KOCHHYC U TAHT'CHC YHCJIOBOT'O ApTyMCHTA

https://m.edso0.ru/444c4b9c
bubmuoreka [JOK
https://m.edso0.ru/54b815c5
bu6mmoreka [IOK
https://m.eds00.ru/83105a0e
bu6mmorexa [IOK
https://m.edsoo.ru/2ablc7bc
bu6mmoreka [IOK
https://m.edsoo.ru/eacb053c
bu6mmoreka [IOK
https://m.edsoo.ru/8a5ada51
bu6nuoreka [JOK
https://m.edso0.ru/69106ae7
bu6nuoreka [JOK
https://m.edsoo.ru/9362fead
bu6mmoreka [IOK
https://m.edso00.ru/78d9b391
bu6mmorexa [IOK
https://m.edsoo.ru/de7ca33e
bu6mmorexa [IOK
https://m.edsoo.ru/87e5e52d
bu6nmoreka [JOK
https://m.edsoo.ru/ebOcc5e3
bu6nmoreka [JOK
https://m.edsoo.ru/5f29b9b5

bu6nmoreka [JOK
https://m.edsoo.ru/f13af630

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



https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
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

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

CuHycC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckasi OKpyKHOCTb, OIIPE/IEICHUE TPUTOHOMETPUUECKUX (PYHKITHM
YHUCJIOBOI'O apryMeHTa

Tpuronomerpuieckas OKpy>KHOCTb, OIPECICHIE TPUTOHOMETPUIECKUX (PYHKIUI
YHUCJIOBOT'O apryMEHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYIIbI
[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUI
[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX BhIPAXKEHUI
[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX BhIPAXKEHU I
[Ipeo6pa3oBaHne TPUTrOHOMETPUUECKUX BBIPAXKEHUN

[IpeobpazoBaHme TPUTOHOMETPUUECKHUX BBHIPAKECHHIN

PemreHne TpuroHOMETpUYECKUX YPAaBHEHHUN

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

bubmmoreka [JOK
https://m.edsoo.ru/b8f5d49a

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

bu6mmoreka [IOK
https://m.edsoo.ru/6df195a0
bubmuoreka [JOK
https://m.edsoo.ru/6b61c578

bu6nuoreka [JOK
https://m.edsoo.ru/6ed2b3ba

bu6nuoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bu6mmoreka [IOK
https://m.edsoo.ru/b8a0ff2f

bu6mmorexa [{OK
https://m.edsoo.ru/12d1413c

bu6mmorexa [IOK
https://m.edsoo.ru/e248c5fc

bu6nmoreka [JOK
https://m.edsoo.ru/09ba5b3d

bu6nmoreka [JOK
https://m.edsoo.ru/1f4655da

bubnuoreka [JOK
https://m.edso0.ru/76ce9958

bubmuoreka [JOK
https://m.edsoo.ru/8fa598b5

bu6mmorexa [IOK



https://m.edsoo.ru/ec9f4d78
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

65

66

67
68

PemreHne TpuroHOMETpUYECKUX YPAaBHEHUN
Pemenune TpUroHoOMeTpUYECKUX ypaBHEHUN
Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUN
Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM

Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN

Konrtponbnas padora no teme "®opMysibl TPUTOHOMETPUH. TPUTOHOMETPUYECKHE
ypaBHeHus"

[TocmemoBaTenbHOCTH, CITIOCOOBI 3aJaHUS ITOCIICIOBATEIbHOCTEH. MOHOTOHHBIC
IMOCJICI0BATEIIBHOCTH

Apudmernueckas 1 reomeTpudeckas mporpeccuu. Vcnoap3oBaHne MPOrpeccuu s
pelIeHNs peallbHbIX 3a]a4 IPUKIaJHOTO XapaKTepa

Bbeckoneuno yOsiBaromas reomerpudeckas nporpeccus. Cymma 6€CKOHEUHO
yOBIBaroIei reOMETPUYECKOI MPOrPeccHu

dopmyna CIOKHBIX MTPOLEHTOB

qDopMyna CJIOKHBIX ITPOILICHTOB

O06o0menre, cucTeMaTr3alysa 3HaHUH 3a Kypc alnreOphbl M Hadual MaTEMaTHYECKOTO
agann3a 10 kimacca

WroroBas koHTponbHas paboTa

O606H_[CHI/IC, CHUCTCMAaTHU3al s 3HAHWM 3a KypcC aJ'Il"€6pBI N Ha4daJl MaTCMaTHYCCKOTI'O

https://m.edsoo.ru/6baefel9
bubmuoreka [JOK
https://m.edsoo.ru/al1f8d141
bu6mmoreka [IOK
https://m.edso00.ru/65a0f2d0
bu6mmorexa [IOK
https://m.edso0.ru/0d8a770d
bu6mmoreka [IOK
https://m.edso0.ru/cec28774
bu6mmoreka [IOK
https://m.edsoo.ru/e6eec650

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

bu6mmoreka [IOK
https://m.edsoo.ru/b46a8228

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

bu6nmoreka [JOK
https://m.edsoo.ru/l1cbf72bl

bu6mmorexa [IOK
https://m.edsoo.ru/538fc437
bu6nmoreka [JOK
https://m.edsoo.ru/c2627eca
bu6mmorexa [IOK
https://m.edso00.ru/33e6629¢
bu6mmorexa [IOK
https://m.edsoo.ru/188bbf6c
bu6nmoreka [JOK



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/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c

anann3a 10 kimacca https://m.edso0.ru/49f1b827
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/49f1b827

11 KITACC

Ne
n/n

10

11

12

Tema ypoka

CreneHb ¢ pallMOHaIbHBIM ITOKa3aTeIeM

CsolicTBa cTEeICHU

[TpeoOpazoBaHue BEIPAXKESHHH, CONEPIKALIUX PAIIHOHATBHBIC CTETICHU
[TpeoOpazoBaHue BEIPAXKESHHH, CONEPIKALIUX PAIIHOHATBHBIE CTETICHU
[TpeoOpazoBaHue BEIPAXKCHHH, COIEPIKANIUX PAIIHOHATBHBIC CTCIICHN
[TokazarenpHBIC YpaBHEHUS M HEPABEHCTBA

[Toka3arenbHBIC YpaBHEHUS U HEPABEHCTBA

[TokazarenpHBIC YpaBHEHUS! U HEPABEHCTBA

[TokazarenpHBIC YpaBHEHUS! M HEPABEHCTBA

[TokazarenpHBIC YpAaBHEHUSI M HEPABEHCTBA

[Toxa3zarenpHas GyHKIHA, €€ CBOICTBA U rpaduK

Konrpomnsnas padora o Teme "CreneHp ¢ panoHaIbHBIM MTOKa3aTeIEM.

KoanuectBo
4acoB

DJIeKTPOHHbIE

uudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/a52939b3

bu6nmoreka [IOK
https://m.edsoo.ru/ff601408

bu6nmoreka [IOK
https://m.edsoo.ru/3d87e248

bu6nuoreka [JOK
https://m.edsoo.ru/343c6h64

bu6mmoreka [IOK
https://m.edsoo.ru/4064d354

bu6mmorexa [IOK
https://m.edsoo.ru/be76320c

bu6mmorexa [IOK
https://m.edso00.ru/3d408009

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

bu6nmoreka [JOK
https://m.edsoo.ru/cebf10c6

bu6nmoreka [JOK
https://m.edsoo.ru/536de727

bu6nuoreka [JOK
https://m.edsoo.ru/85bc8132

bu6mmorexa [IOK



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

13

14

15

16

17

18

19

20

21

22

23

24

25

26

[ToxazarenbHas ¢pyHkius. [lokasarenbHble ypaBHEHHS U HEpaBEeHCTBA'

Jlorapudm ymncna

JlecaTuuHbIe U HaTypaIbHBIE JTOTapH(PMBI
[TpeoOpa3oBanue BBIPAXKEHHUN, COACPIKALIMX JIOTAPU(HMBI
[IpeoOpa3oBanue BbIpaXeHU, CoepKaLUX JOTapu(pMbl
[IpeoOpa3oBanue BbIpaXeHU, copepKaluX Jorapu(mbl
ITpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTapU(HMBI
Jlorapugmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA
Jlorapugmuueckue ypaBHEeHHs 1 HEPAaBEHCTBA
Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapudmuueckas pyukmus, e€ cBoiicTBa U rpaduk
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

HpI/IMCpBI TPUTOHOMCTPUYICCKUX HCPABCHCTB

https://m.edsoo0.ru/58e8e2f2
bu6mmorexa [IOK
https://m.edsoo.ru/3e3230d4

bu6nmmoreka [IOK
https://m.edsoo.ru/lea72162

bu6nmoreka [JOK
https://m.edsoo.ru/da48154c

bu6mmoreka [IOK
https://m.edsoo.ru/4beff03b

bu6mmoreka [IOK
https://m.edsoo.ru/fe189f2d

bu6mmorexa [IOK
https://m.edsoo.ru/fadb8aa5
bu6mmorexa [IOK
https://m.edso0o0.ru/3034724e

bu6nmoreka [JOK
https://m.edsoo.ru/712ac2d9

bubmmoreka [JOK
https://m.edso0.ru/9e3f4bc9

bubmmoreka [JOK
https://m.edsoo.ru/15bclcfb

bu6mmorexa [IOK
https://m.edsoo.ru/d68bbe9d

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

bu6mmorexa [IOK
https://m.edsoo.ru/d2e4601b
bu6mmorexa [IOK
https://m.edsoo.ru/5272b9%al



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
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/5272b9a1

27

28

29

30

31

32

33

34

35

36

37

38

39

40

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

Konrponsnas padora no teme "Jlorapupmuueckas yukuus. Jlorapupmuueckue
ypaBHEHUsI 1 HepaBeHCTBA. TpuroHoMeTpruieckne GyHKINU U UX
rpaduku. TpuroHoMerpuueckue HepaBeHcTna"

HemnpepsiBable QyHKITII

Metoa UHTEpPBAJIOB TSI pEIICHUSI HEPABEHCTB
[TpousBogHas GyHKIUN

['eomerpuueckuii U GU3NIECKUIA CMBICI MPOU3BOTHOM
[TpousBogHBIC AIEeMEHTAPHBIX (PYHKINN

[Tpon3BoHAS CYMMBI, POU3BEACHHUS, YACTHOTO (QYHKITUI

[Tpon3BogHAS CYMMBI, POU3BEACHHUS, YACTHOTO (QYHKITUI

[TpuMeHeHHe TPOU3BOIHON K MCCIIEI0OBaHUIO (DYHKIMH HA MOHOTOHHOCTH U
KCTPEMYMBI

Haxoxnenrne HaubobIero 1 HaMMEHbIIETro 3HaYeHHs PYHKIIUU HA OTPe3Ke
Haxoxnenrne HanboIbIIero 1 HAaMMEHBINETO 3HAYCHHS PYHKIIMU HA OTPE3Ke

Haxoxnenrne HauboIbIIero 1 HAaMMEHBIIETO 3HAYCHUS (PYHKIIMHA HA OTPE3Ke

HpI/IMCHeHI/Ie HpOH?:BOI[HOfI AJI HAXOXKICHUA HAWTYYIICTO PCIICHUA B MPHUKJIAAHBIX
3a/1a9ax, JUIs ONpeeIeH s CKOPOCTH Ipoliecca, 3aJlaHHOTro (GopMyIIoi Wi rpagukoM

bubmuoreka [JOK
https://m.eds00.ru/0c837397

bu6mmoreka [IOK
https://m.edso00.ru/10130727

bu6nuoreka [JOK
https://m.edso00.ru/403bfh0d

bu6mmoreka [IOK
https://m.edsoo.ru/6db0b423

bu6mmorexa [IOK
https://m.edsoo.ru/0731ad3d
bu6mmorexa [IOK
https://m.edsoo.ru/6c8d36ff

bu6nmmoreka [IOK
https://m.edsoo.ru/c7550e5f

bu6nmoreka [IOK
https://m.edsoo.ru/c12a0552

bu6nuoreka [JOK
https://m.edsoo.ru/d598f201

bu6nmoreka [JOK
https://m.edsoo.ru/17af2df9

bu6nmoreka [JOK
https://m.edsoo.ru/fac78f05

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

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

bu6nuoreka [JOK
https://m.edsoo.ru/13205d80



https://m.edsoo.ru/0c837397
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/13205d80

41

42

43

44

45

46

47

48

49

50

51

52

53

54

Konrtponsnas padora no teme "[IponsBoanas. [Ipumenenne npon3BoaHoi"
[TepBooOpaznas. Tabmauia nepBooOpa3HbIX

WHuTerpain, reoMeTpudeckuii U GU3NIECKUIA CMBICT HHTETpaIa

WuTterpan, reoMeTpuuecKuil 1 GU3NYECKUid CMBICI HHTErpaa
Beruucnenue nnterpana no gopmyie Herorona—JleitOnuma

Brruncnenmne unrerpana mo popmyne Hetorona—Jleiioamia

Cucrembpl TMHEWHBIX ypaBHEHUN

Pemenue nmpukiiagHbix 3a7a4 ¢ NOMOILBIO CUCTEMBbI JIMHEMHBIX YPaBHEHUN

CucTteMbl U COBOKYITHOCTH LENBIX, PALIMOHAIBHBIX, HPPALIMOHATIbHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX YpaBHEHUM U HEPABEHCTB

Cucrtemsl 1 COBOKYITHOCTH LECJIBIX, pAllMOHAJIbHBIX, UPPALlMOHAJIBbHBIX,
IIOKa3aTCIbHBIX, J'IOl“apI/I(I)MI/I‘-ICCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB

Hcnonb3oBanue rpadukoB GYHKIUHN IS pellIeHHs ypaBHEHUH U CUCTEM

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTCM U HCPABCHCTB K PCHICHHUIO MAaTCMATUYCCKUX 3a1a4 U
3aaa4 U3 pas3jIMIHbIX obOmacreit HAyKHU U pCaHLHOﬁ JKHN3HHU

KoHnTtponbhas padota mo teme "MuTerpan u ero npumeHeHust. Cucremsl ypaBHEeHUR"

HaTypaJ'ILHBIe " ICJIbIC YKClia B 3aa4ax U3 pCaHLHOﬁ KHN3HHU

bubmuoreka [JOK
https://m.edsoo.ru/f8ed5f99

bubmuoreka [JOK
https://m.edsoo.ru/d777edf8
bu6mmorexa [IOK
https://m.edso00.ru/391272c9
bu6mmorexa [IOK
https://m.edsoo.ru/d359fb5f

bu6mmoreka [IOK
https://m.edsoo.ru/b9b225c3

bu6nuoreka [JOK
https://m.edsoo.ru/b800deb4

bu6nuoreka [JOK
https://m.edsoo.ru/b648235a
bu6mmoreka [IOK
https://m.edsoo.ru/a4d65ee5

bubmmoreka [JOK
https://m.eds00.ru/48190472

bu6nmoreka [JOK
https://m.edsoo.ru/2dbd3859

bu6nmoreka [IOK
https://m.edso00.ru/039949bf
bu6mmorexa [IOK
https://m.edsoo.ru/ca878deb
bu6mmorexa [IOK
https://m.edsoo.ru/471c735b
bu6mmorexa [IOK
https://m.edsoo.ru/3ceel327



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327

55

56

57

58

59

60

61

62

63

64

65

66

67

68

HarypanbHble 1 1esnble ynucia B 3aa4ax U3 peajbHOU KU3HU

HpI/ISHaKI/I JACIIUMOCTH TECJIbIX YHUCECII

HpI/ISHaKI/I JACIIUMOCTH TECJIbIX YUCECII

[ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUs 3HAHUT.

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUs 3HAHUH.

[ToBTOpeHue, 06001IIeHNE, CHCTEMAaTH3alKs 3HAHUI.

[ToBTOpeHue, 06001IIeHNE, CHCTEMAaTH3allKs 3HAHUI.

[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIINS 3HAHUM.

[ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AINS 3HAHUM.

IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIINS 3HAHUM.

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.

HtoroBast KOHTpoJIbHAs paboTa

YpaBHeHus

YpaBHeHus

YpaBHeHus

YpaBHeHus

YpaBHeHust

YpaBHeHus

Hepasencrtpa

Hepasencrtaa

Hepasencrtaa

OGOGH.ICHI/IC, cHCTeMaTH3alus 3HaHuU 3a KypC am“e6pbl 1 Ha4daJl MaTEMaTHU4CCKOIo

amanmn3a 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/a35a131d

bubmuoreka [JOK
https://m.edsoo.ru/51696a67
bu6mmorexa [IOK
https://m.edsoo.ru/fab81c0e
bu6mmorexa [IOK
https://m.edsoo.ru/0312cf8c
bu6mmoreka [IOK
https://m.edsoo.ru/247d2fe7
bu6nuoreka [JOK
https://m.edsoo.ru/e8b87729
bu6nuoreka [JOK
https://m.edsoo.ru/1bf2fb98
bu6mmoreka [IOK
https://m.edsoo.ru/9c44c6ca
bu6mmorexa [{OK
https://m.edsoo.ru/337aad59
bu6mmorexa [IOK
https://m.edsoo.ru/a86014el
bu6nmoreka [JOK
https://m.edsoo.ru/5c45a60a
bu6nmoreka [JOK
https://m.edso0.ru/19304aba
bubmmoreka [JOK
https://m.edso00.ru/513c9889

bu6nmoreka [JOK
https://m.edso0.ru/3330f7ef
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https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
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
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/3330f7ef




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

Maremaruka: anredpa 1 Hadyaja MaTeMaTUYECKOro aHalln3a, reomeTpus. Anredpa
1 Hadala Marematmdeckoro adanmsa, 10-11 xmaccel/ AmumoB II.A., Koasarun
FO.M., Tkauea M.B. u napyrue, AxumoHepHoe oOmiecTBO «I31arenbcTBO
«IIpocseuienue»

METOAUYECKUE MATEPHUAJIBI JJISI YUUTEJIA
Meroanueckue pekoMenaanuu k yueonuky II. A. Amumona, 0. M. Konsaruna,
H. E. ®énoposoii u ap. 10-11 knaccel. ABropsl: H. E. ®énopoa. M. B. Tkauéga.

5-¢ uznanue, crepeorunnnoe Mocksa «IIpocsemenue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubmmoreka IIOK https://m.edsoo.ru/

®UIIN ortkpeiTeiii 0ank 3amanuit EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-
€ge

Poccuiickas AIIEKTPOHHAS TIKOJIa https://resh.edu.ru/subject/51/
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