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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Hadaia MaTeMaTUYECKOTro
aHayim3a» 0a30BOro ypoBHS aiisi oOydarommxcsi 10 —11 kmaccoB paspaboraHa Ha
ocHoBe PeepanbHOro rocyAapCTBEHHOr0 00Pa30BaTEIbHOIO CTaHAapTa CPEIHErO
oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPATUIMA POCCHUHCKOTO
o0pa3oBaHusl, a TaKkKe ¢ ydeToM ¢eiepaibHON paboueil mporpaMMbl BOCITUTAHUS.
Peanuzamus nporpamMMbl o0ecrieunBaeT OBJIAJICHUE KIIOYEBBIMU KOMIETEHITUSIMU,
COCTaBISIIOLUIMMH OCHOBY JJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 0Opa3oBaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YYarOIINXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana mMaTeMaTHYECKOTO aHAIN3a» SBISIETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIIKOJBI, TOCKOJIBKY, C OJHOM
CTOPOHBI, OH OOECIEUMBAET HHCTPYMEHTAIbHYIO 0a3y [ HU3y4eHUs BcCeX
€CTECTBEHHO-HAYUYHbIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE U
abCTpakTHOE MBIIIJICHUE Y4YallluXcsd Ha YPOBHE, HEOOXOIUMOM Ui OCBOEHUS
KypcoB HH(OpPMATUKH, OOIIECTBO3HAHMUS, HCTOPHUU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yallluecs OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKHu, KOTopas (popMyJIMpyeT CBOU JOCTHXKEHHS B MaTeMaTHYeCKOi dopMme.

Kypc anrebpbl 1 Hayanm MaTeMaTHYEeCKOTO aHalM3a 3aKJIaJIbIBA€T OCHOBY JIJIS
YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3WKH, XUMHUHU, OWOJIOTHH, TOHHUMaHUS
OCHOBHBIX TEHJCHLIMH SKOHOMUKM M OOIIECTBEHHOW JKU3HM, IMO3BOJSET
OpUEHTHUPOBATHCA B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XU3HHU. B TOXXE Bpems OBIaJcHUE
a0CTpPakTHBIMM M JIOTMYECKA CTPOTMMHU MATEMATHYECKUMH KOHCTPYKIHSIMU
pa3BUBaE€T yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTD
YTBEPKIICHUsI, UCTIOIB30BaTh 0000IIEHNE U KOHKPETH3allnI0, abcTparupoBaHue u
aHajoruto, GOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBITICHHE. B X0/1e n3ydeHus
anreOpsl W HavyaJl MaTeMaTUYECKOro aHajlu3a B CTapUledl MIKOoJe Yy4Yalluecs
MOJIy4alOT HOBBIA OIBIT PENIEHUS MNPUKIAAHBIX 33034, CaMOCTOSITEIBHOIO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEN pEealbHbIX CUTYallM M WHTEpPIpETaAlUU
NOJIYYECHHBIX  PEIICHHH, 3HAKOMSTCS C  OpUMEpaMd  MaTeMaTHYECKHX
3aKOHOMEpPHOCTE B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOIIAMUCS
MaTEeMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaUUTENBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peann3yeTrcsi Kak 4epe3 y4eOHbI maTepuan, CrocoOCTBYIONIMM (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOW AesITeTbHOCTH,
TpeOyromen CaMOCTOSITEIbHOCTH, AKKYpaTHOCTH, MPOJOJKUTEIbHOU
KOHIICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYyYEHHBIN PE3yJIbTaT.

B ocHoBe MmeTonuku oOydeHHs airedpe M HadallaM MaTeMaTH4eCKOro
aHaIM3a JEKUT JEeATeTbHOCTHBIA TPUHITUI O0yYECHHSL.

CrpykTypa Kypca «Anredpa u Hayajga MaTeMaTHYECKOr0 aHaIUu3a» BKIIOYAET
CIEYIOIINE COJEPKATCIBbHO-METOIUUECKUE JUHUM: «YHUcCaa W BBIYUCICHUS»,
«Dynkuun  u - rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaimusa», «MHoxkecTBa U JIOrTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOJJUUECKNE JINHUM H3Y4YalOTCd Ha MPOTHKEHUU [IBYX JIET
oOy4eHusi B CTapliei IIKoJie, ECTECTBEHHO JIOMOJHsA APYT Apyra M MOCTENEHHO
HACBIIASICh HOBBIMM TeMaMM W paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPATUBHBIM, TIOCKOJBKY OOBEAMHSET B ce0e COAEep)KaHWEe HECKOIbKUX
MaTeMaTUYECKUX TUCHUIUIMH: aaredpa, TPUrOHOMETPHUsI, MATEMAaTUUYECKUI aHAIIN3,
Teopusi MHOkecTB U JAp. [lo mepe Toro kak ydvamuecs OBJaIeBarOT BcE Ooliee
MIMPOKUM MAaTEeMAaTHUYECKUM armaparoM, Y HUX MOcleoBaTeabHo (popMupyercs u
COBEPIICHCTBYETCA YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaJbHOU
CUTyallud, TPUMEHSITh 3HAHUS, TMOJYy4YEHHbIE B Kypce «Anredpa U Hauajia
MaTEMaTUYECKOTO aHalIi3ay, IJisl PEHICHUS] CaMOCTOSTENBHO CHOPMYITUPOBAHHON
MaTeMaTH4YECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT.

CopnepxarenpHO-METOANYECKAsT JUHUS «YuCaa W BBIUKMCIEHUS 3aBEPIIACT
dbopMupoBaHHE HABBIKOB MCIIOJIB30BAHUS JEHCTBUTEIBHBIX YKCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mkose oco0oe BHHUMaHHE YIEISIETCS
(bOpMHUPOBAHUIO TPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeO0s
UCIIOJIb30BAHUE PA3IMYHBIX (OpM 3alUCH JICUCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHATIBHO BBINIOJHSATh JCHUCTBUS C HUMHM, J€laTh MPUKUIIKY, OLIEHUBATh
pesynbpTaT. OOydarmuecss TMONy4YarOT HaBBIKM TNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUS JCHCTBUM C 4YHCIIaMM, 3allMCaHHBIMU B CTaHIApTHOU (dopme,
VCTIOJIb30BAHUSI MATEMATUYE€CKUX KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHUM.

JIunus «YpaBHEHUsS M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHUH BCETO
oOydyeHHsT B CTapiied IMIKOJe, MOCKOJBbKY B KaXIOM paslielie MpPOTrpaMMbl
NPEAYCMOTPEHO PENIEHUE COOTBETCTBYIOIMIMX 3aaad. OOydaroniuecs OBIAJEBAIOT
Pa3IMYHBIMA METOJAMHU PEIIECHUSI LEJbIX, PalHUOHAIBHBIX, HUPPALUOHATIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTeM. [lonydyeHHbIe yMEHUS HCTIONIB3YIOTCS IIPU UCCIIEIOBAHUN
GyHKIIUN ¢ TOMOIIBIO MPOU3BOJHOM, pElICHUH MPUKIAIHBIX 3a/ad U 3a/ad Ha
HaxOXXJICHUE HauOOJbIIUX M HAUMEHbIIUX 3HaueHUW QyHkuuu. JlanHas
colepkaTelbHas JIMHUS BKJIIOYaeT B ceOs Takke (POpMUpPOBAHUE YMEHUMN
BBITIOJIHATh Pacy€Thl MO ¢GopMmysaM, MpeoOpa3oBaHUs IEIbIX, PAUOHAIHHBIX,



UPPALMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKECHHM, a TaKXKe BBIPAXKEHUH,
colepXkallluX CTeneHu U Jjorapu@msl. brarogaps M3ydeHUIO anreOpanvecKkoro
MaTepuaia OPOUCXOAMUT  JalbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOIO MBILIUICHUS YyYalluxcs, (OPMUPYIOTCSI HaBBIKM JE€IyKTHUBHBIX
paccyxaeHuil, paboOThl C  CHUMBOJBHbBIMH  (OpMaMu,  MpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJI€ PABEHCTB M HEPABEHCTB. AJreOpa
npeayaraetT d3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PpELIEHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33]a4, HaIJAHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKU.

CopnepxkarenpHo-MeTOonMYecKas JHUHUS «DyHKIMM W TrpapuKu» TECHO
HEeperIeTaeTcs ¢ JpPYrUMHU JIUHUSAMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIE 3a70a€T
NIOCJIEIOBATEIBHOCTh U3y4YEeHUs Marepuania. N3yuenue CTEIIEHHO,
MOKa3aTeIbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, UX CBOHCTB
U rpauKoB, UCHOJIb30BaHUE (PYHKIUHI JJIs pelieHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTUYECKUM aHAJIN30M,
TaKk U C pelIeHHEeM ypaBHEHUH u HepaBeHCTB. [Ipum 3TomM Oousbllioe BHUMaHUE
yaensercs (pOpMUPOBAHMIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIIMYMHAMH, HCCIEN0BaTh NOJyYeHHbIE (YHKLUUH, CTPOUTh HX
rpaduku. MaTtepuan 3Tol colaepKaTeNbHON JIMHUYU HALIEJICH Ha pa3BUTHE YMEHUN
U HaBBIKOB, MO3BOJISIOIIMX BbIpAXaThb 3aBUCHUMOCTH MEXAYy BEJIMYMHAMU B
paznuuHoi (opMme: aHATUTUYECKOU, rpaduyeckoid u ciioBecHo. Ero m3yuenue
CIOCOOCTBYET PA3BUTHUIO  QITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEeHUIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHass auHMs «Hauama maremaTtudyeckoro aHalin3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPHUTH KPYI KaK MAaTEMAaTHYECKUX, TaK M IMPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOYKHOCTh MCCIIEIOBATh U
CTpOUTh Trpapuku (yHKIUH, ONpeneisITh HMX HauOOJbIIME M HAMMEHbIINE
3HAYEHMS, BBIYUCIATH IUIOMAAd (UTyp U OOBEMBI TEJ, HaXOIUTh CKOPOCTU U
YCKOpEeHHsl TpoleccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKMX MOJENEH peaJbHbIX CUTYaluH,
HaX0XJI€HHs HAWIyYIlero pElieHUs B MPHUKIAJHBIX, B TOM YHCIIE€ COLIMAIBHO-
SKOHOMHUYECKHUX, 3aJa4yax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOIO aHalIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO U KPEATUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HucKyccTBe. OOywarommuecs Yy3HaWOT O
BBIIAIOIINXCSI PE3ysbTaTaxX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U KX aBTOpax.

CopepxarenpHO-MeTOANYECKAsl TUHUS «MHOMXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM TEOpPUHM  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHbBIE



IPEICTABICHUS TPOHU3BIBAIOT BECh KypPC LIKOJIBHOM MaTeMaTHKU M IPeIIarator
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIOIMN BCE pa3/ieibl MATEMATHKU U €€
NPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3HblE MATEMATHYECKUE NUCUMIUIMHBI B €IMHOE
uenoe. [lo3ToMy BaKHO AaTh BO3MOKHOCTH WIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>XECTBEHHBIM $3bIK COBPEMEHHOM MAaTEMAaTUKA M MCIOJIB30BAaTh €ro Ui
BBIPAXEHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayalla MAaTeMaTHUYECKOrO0 aHAIIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MAaTEMaTHYECKOTO  MOJECIMPOBAHUSA, KOTOPBIE IMPU3BAHBI
chopMUPOBATH HABBIKU IMOCTPOEHUS MOJIETEeH pealbHbIX CUTYaIMil, HCCIeT0BaHNUs
ATUX MOJENed ¢ MOMOUIBI0 ammapara aiareOpbl U MaTeMaTHYEeCKOTro aHajlu3a U
WHTEPIIPETAlUN MTOJTYYECHHBIX PE3yJbTAaTOB. Takue 3aJaHUsl BIUIETEHBI B KaXKIbIA
U3 Pa3fesoB IIPOrpaMMBbl, IIOCKOJIBKY BECh MaTE€pHall Kypca IIUPOKO UCIIOIb3YETCS
JUISL pelIeHus MPUKIAAHBIX 3axad. [lpy pemeHnn peanbHbIX NTPaKTUYECKUX 3a/1a4
y4daluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abCcTparupoBarbCsi, MCIOJIB30BATh AHAJOTHI0, 0000IIATh W KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/1a4 OpraHU3yeTcsl B MPOLECCe M3YYEHHs BCEX TeM Kypca «Anredpa m Havaia
MaTEeMAaTHYECKOTO aHATN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mnaHe Ha HW3y4yeHUE Kypca aiareOpbl M Hadal MaTeMaTH4YE€CKOIo
aHann3a Ha 6a30BOM ypOBHE OTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 Jaca B
Hezemo B 11 kiacce, Bcero 3a f1Ba rojga o0yuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUA

Panmonaneupie yucia. OOBIKHOBEHHBIE U JCCSATHYHBIE IPOOH, MPOLIEHTHI,
OecKOHEYHbIe  Nepuoauyeckue Apodu. ApudMerhyeckue  Omepaluu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0el U MPOIEHTOB ISl PEIICHHs MPUKIAAHBIX 33/1ad U3 Pa3IUYHBIX OTpacieu
3HAHUU U PEaJIbHOM KU3HHU.

JeucrButenpHble uMcia. PanvoHanbHbIE HW  UPPAUMOHAIBHBIE YHCIA.
Apudmernueckre ornepanud ¢ JEHCTBUTENbHBIMU yHciaMu. [IpubnmkEéHHbie
BBIUMCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  nokasareneMm. CranpaptHas  Qopma  3amucu
NeUCTBUTENbHOTO yucia. Mcnonb3oBanwe mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN [JISl PELICHHS TMPAKTUYECKUX 3alad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb ~ HAaTypaJlbHOM  creneHu.  JledctBus  c
apu(pMETUYECKUMH KOPHSIMH HATYPaJTIbHON CTEIIECHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTAaHIE€HC YHCJIIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUECKUE (HOPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Mertoa uHTEpBAaJOB.

Pemenue nienpix 1 1poOHO-PAIIMOHATLHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppanmonanbHbIX ypaBHEHUM U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU .

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a7a4
W 33J71a4 U3 PA3IMYHbIX 00JIacTel HayKU U PEaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuus, crnocodwl 3amanus ¢GyHkuu. [paduk  dyHknuu. B3anmzO
oOpaTHbIe (DYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukmmu. Hymm QyHkium.
[TpoMexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIINU.

CrenenHas QyHKIMS C HATypaJbHBIM U 1IeJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadMK KOpHS N-OW CTETCHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(yHKUIHIA YUCIOBOIO ApryMEHTA.

Hayana MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, COCO0BI 3a/1aHUS MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE TOCIEN0BATENBHOCTH.

Apudmerrnueckas 1 reoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroiast
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOILIEH reoMeTpUYeCcKOM
nporpeccund. @opmyiia CIOXKHBIX NMPOLEHTOB. VMcnonp30BaHME NPOTpeccCUr s
pEILICHUs PEATBHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOX€eCTBO, omnepaluuu HaJ MHoOXecTBaMu. Jluarpammbl Jitnepa—BeHHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO ammnapara sl OINMCAHUs PEajbHbIX
IIPOIIECCOB U SIBIICHUMN, TIPH PEIICHUH 3374 U3 APYTUX yUEOHBIX TPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucaa v BbIYUCTICHUS

HarypanpHble u nenbie uncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHCEL.

CrernieHsb ¢ pallMoHaIbHBIM MOKa3zaTesieM. CBOICTBA CTEIECHHU.

Jlorapudm yucna. JlecaTuynble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpazoBanue BeIpaX)XeHUH, COAEPKATUX JIOTapU(DMBI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEpXKAILMX CTENEHH C PpalUOHAIbHBIM
IIOKA3aTEIIEM.

[IprmMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUM. PellleHne MpUKIagHbIX 3a7a4 C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM M HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad W3 Pa3JuvHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpapuxn

Oynkiua.  [lepuomnueckne  dyHkuun. [IpoMexyTknm  MOHOTOHHOCTH
¢yHkur. MakcumMyMbl ¥ MUHHUMYyMBI (QyHKIuH. HaunGombllee u HanMeHblee
3HauYeHHUE (PYHKIIUU HA MPOMEKYTKE.

Tpuronomerpuueckue QPyHKIINN, UX CBONCTBA U TpadUKu.

[TokazarenpHas u norapudmuyeckas GyHKIUH, X CBOMCTBA U TPA(UKH.



Hcnonws3zoBanue rpadmkoB GyHKIUNA I PEIICHUS YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (YHKIUNA 178 KCCIEAOBaHUS MPOILECCOB U
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPH PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHK1IMM. MeTO HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

[IpousBomnass ¢yHknuu. ['eomerpuyeckuii. W (QUIHYECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoanbie  3neMEHTAapHbIX  (QyHKUUA.  DOpPMYNIBI  HAXOXKICHUS
POU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHnre MPOU3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpemMyMbl. HaxoxaeHne HauOoJbIlIero 1 HaMMEHbIIIETO 3HaUYeHUsT (PYHKIIMU HA
OTpE3KE.

[IpuMmeHeHne TPOU3BOMHOM JJISI HAXOXKACHUS HAWJIy4dlllero pELICHUS B
NPUKIAIHBIX 3aJayax, [Js ONpPENeNIeHHs CKOPOCTH Mpolecca, 3aJaHHOIo
(dopMynoi Ui rpauKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNuTterpan, ero reoMeTpuueckuid M (PU3HYECKUM CMBICI. Bpraucienue
uHTerpana no gpopmyne Herorona—JleliOnua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «Maremartuka» JTOMKHO 00ECIIeUnBaThH
JIOCTUKEHHE Ha YPOBHE CpeJIHET0 00111er0 00pa30oBaHusl CIEIYIOMMNX TUYHOCTHBIX,
METaINpeAMETHBIX M MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl y4EOHOTO MpeaMeTa
«MareMaTrukKa» XapakTepU3yrTCs:

['paxxnanckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOTrO OOIIECTBA, TMPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

[TaTproTnyeckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON UICHTHYHOCTH, YBOKCHUSI K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTUXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MaTeMaTUUYE€CKOMN IIKOJIbI,
K WCIOJIb30BAaHHMIO ITUX JOCTHDKCHUH B JIPYTHX HayKaxX, TEXHOJOTHAX, chepax
3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM ITyXOBHBIX LIEHHOCTEN POCCUICKOTrO Hapo/a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHKECHUN HAYKHU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKMM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajad, pEIICHU, pacCykJICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

Du3nvyecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TMPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa Ku3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE NMHUTaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUA U

OTJIbIXA, perysipHast buznueckas aKTUBHOCTb); bu3ndecKoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeSATENbHOCTBIO.

TpynoBoe BocuuTaHue:



TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM LIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznmuyHbIM  cpepaM  NpPOPECCUOHAIBHOW  JEATENbHOCTH,  CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynyweil mnpodeccun M peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha NPOTSHKEHWU BCEM >KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOW M COLHUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOIO  XapakTepa HSKOJOTMYECKUX MpodiIeMm;
OpHMEHTAllMEed HAa NPUMEHEHUWE MAaTEMATUYECKUX 3HAHUM Ul PELICHMs 3a1ad B
00JIaCTH  OKpYXKAarolled Cpenbl, IUIaHUPOBAHMS IIOCTYIKOB M OLEHKM HX
BO3MOJKHBIX ITOCJIEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

[MenHOCTH HAY4YHOTI'O MIO3HAHHUSL:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MpPaKTUKH, MOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ATaloB €€
pasBUTHS M 3HAYMMOCTH Ui PA3BUTUSA LUBWIM3ALMU; OBIAJCHUEM SI3BIKOM
MAaTeMAaTUKM M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUDa;
FOTOBHOCTBIO OCYILECTBIATh IPOCKTHYIO U MCCIEAOBATEIBCKYIO IEATEIbHOCTD
VHJWBUYAJIBHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI yUeOHOTO TMpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYaAOwWuUxcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBnie JorHUecKue AeHCTBUS:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYTUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTAaHABIMBATh CYNIECTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBATH U  NPeoOpa3oOBbIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTpPULIATEIbHBIC, E€AUHUYHbIC, YACTHBIE W OOIIHME;
YCIIOBHBIE;

BBIBISITD ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpPOTUBOpEUMsl B (pakTaxX, [aHHBIX, HAOJIONEHUSAX U YTBEPKIACHUSX;
npeajiaraTb ~ KpUTEpPUM  JJIA  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATEIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUN (MIPsIMBIE U OT IPOTHUBHOIO), BHICTPANBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATHh CIOCO0 penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUe JCHCTBUS:

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dopMyIHpOBaTH BONPOCH], (HUKCHPYIOIIUE MPOTUBOpEUHE, MpPodIeMy,
yCTaHABIMBAaTh  HCKOMOE M  JlaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIINIO, MHCHHUE;

IPOBOJIUTH CaMOCTOSITEITLHO CTUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
O00BEeKTa, SBJICHUSA, MPOLECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHHUSI M BBIBOJABI IO pe3ysibTaTaM
IPOBEAEHHOTO HAOMIOACHHUS, HCCIEeIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH
MOJTy4YE€HHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpOIEcca, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nuandopmariueii:

BBISIBJIITh Ae(PUIUTHI MHPOPMAINH, NaHHBIX, HEOOXOAUMBIX AJI OTBETa
Ha BOIIPOC U ISl PELLICHUS 3a1a4u;

BBIOMpPAaTh ~ WMHGOpPMAIMI0O M3  HCTOYHUKOB  DPA3JMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBAaTh HHPOPMALIKIO, MPEACTABIATh €€ B PA3NIMUHBIX (popmax,
WJLTIOCTPUPOBATH Tpaduuecky;



2)

OLICHUBATh HaJIE)KHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(OPMYITMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonuvie  KomMmynuxamuenwvle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YUAIOUUXCSL.
OoOuenue:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXICHHS B COOTBETCTBUH C
YCIIOBHSIMHU U TICJISIMH OOIIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHMsI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4u, KOMMEHTHUPOBATh MOJTYyUYEHHBIN Pe3yJIbTaT;

B X0JIe 00CYXJIeHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK1aeMOM TEMBI,
po0OJIeMBI, pelaeMoi 3a/1a4un, BICKAa3bIBATh HJIEH, HAIICJICHHbBIC HA TIOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXIEHUS C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JUaiora, OOHapYy>KWBAaTh PA3JIMUME U CXOJCTBO IO3HIIHMH; B
KOPPEKTHOU opMe HopMyITHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS;
OPEICTaBIATh  pPE3yNbTaThl  pEIICHUS  3aJadd,  OKCICPUMEHTA,
UCCJICIOBaHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYTUICHHUS ¢ YIETOM 3a/1a4 TIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUyJIbHON paOOThI MPU PEIICHUH YU4eOHBIX 3a/1a4; TPUHUMATh 1IEJTb
COBMECTHOW JEeATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIMI0O COBMECTHOM
paboThI, pacTpenensiTh BUABI padoT, TOTOBApPUBATHCS, 00CYKIATh TPOIIECC
U pe3ysbTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYMIOBLIX (popMmax paboTsl (00CykaeHMs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pPaOOTBI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JAPYTUMH YiIeHAMH KOMAaHJIbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTECPHUSIM,
chOpMyITMPOBAHHBIM YYACTHUKAMHU B3aMOICHUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranuzanus:

COCTABJISITH TIJIaH, aJITOPUTM PEIICHUS 3a]1a4M, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAaIUu.

CaMOKOHTpOJIb:

BJIAJETh HAaBbIKAMU II03HABATEIbHON pe(diaeKcMH Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCOOaMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipouecca H
pe3yJabpTara peleHnss MaTeEMaTUIeCKOU 3a1a4u;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpU PELICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJd M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTUKECHUS WM HENOCTHIXKEHHUS PE3YJIbTATOB JIEATEIIBbHOCTH,
HaxXOJUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yd4eOHOro Kypca «Anredpa U Hayajia MaTEeMAaTHUYECKOTO aHAJIA3a»
Ha YPOBHE CpPEJHEro o0I1iero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJICTYIOIINX TPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITACC

Yucia 1 BHIYUCICHUA

OnepupoBarh TNOHATHSAMHU: PALUMOHAIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U I€CATUYHAsA JPOOb, IPOLEHTHI.

Beimonusate  apudmMernueckue — omnepalud € PAlMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIaAMU.

BoinonHATe npuOIMKEHHBIE BBIYUCICHUS, UCIIONB3Ys MpaBUia OKPYTJICHMUS,
JenaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYNCICHUMN.

OnepupoBarh MOHATUSMH: CTENEHb C LEJIbIM IIOKa3aTeJleM; CTaHAapTHAas
dopma 3amucu  JEHCTBUTENIBHOTO 4YMCA, KOPEHb HATypalibHOM CTEINECHH;
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YUCEN ISl PEeIeHUs
IIPAKTUYECKUX 3a/1a4 U MTPEACTABICHUS JaHHBIX.

OnepupoBarh NOHATUSMH: CUHYC, KOCHHYC U TAHTE€HC MPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIHN.

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPAlMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHUE;

BrinonHsaTe npeodpa3oBaHKsl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

BoinonusaTe npeoOpa3zoBaHUsl LIETbIX, PAlMOHAIbHBIX U HpPpalMOHAIbHBIX
BBIDQXKEHU W  pelIaTb OCHOBHBIE THIBI  LEJBIX, PANUOHAIBHBIX U
VPpAaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHMS U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUUYECKUX 3a/1a4
M 33]71a4 U3 PA3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HHU.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPAKEHHUSI, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
OCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa aireopsbl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (QYHKIHS, CIIOCOOBI 3a/laHus (PYHKIMH, 00IacTh
OMpeNeieHUs] U MHOXXECTBO 3HAYeHMM (QyHKUMHU, Tpaduk (QyHKUHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTb MNOHATUSAMH: YETHOCTh U HEYETHOCTh (YHKUUHU, HYIH
(YHKIINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUA.

CtpouTh U 4UTaTh TpaUKU JIUHEWHONW (YHKIMHU, KBAJPaTUUYHON (PYHKIUH,
CTENEHHON (PYHKIIMH C LEJIbIM MOKa3aTeseM.

Hcnonb3oBath rpaduku (QYHKIMA ISl MCCIEAOBAaHUS MPOILECCOB U
3aBUCHUMOCTEH MpH PElIeHUH 3aJa4 U3 JIPYTHuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMUYMHAMHU.

Hauana mateMaTH4ecKoro aHajau3a

OnepupoBarh MOHATUAMH: IOCIEAOBATEIBHOCTh, apuU(pMEeTHYecKas U
reOMETpPUYECKas MPOrPECCUu.

OnepupoBarh TMOHATUSIMH: OECKOHEUYHO YyOBIBAIOIIAsi TreoMETpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON MPOTPECCHH.

3anaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

Hcnonbs30Barh CBOKCTBA MOCIEN0BATEILHOCTEN U MPOrpecCuid JUisl peluieHus
peasIbHbIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBarh MOHATHUSIMHU: MHOXKECTBO, ONEPAIH HAJ MHOKECTBAMHU.

Hcrnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapaTr s ONHCAHHS
pealbHBIX MPOILIECCOB U SIBICHHM, MpPU PEHICHUH 3a7a4 U3 JAPYTUX YUYEOHBIX
IPEIMETOB.

OnepupoBarb  MOHATUSIMH:  OINpEACIICHHE,  TeOopema,  CIEACTBUE,
JI0Ka3aTeNbCTRO.

11 KVIACC

Yucia ¥ BLIYHCTIEHUS

OnepupoBarh TOHATHUSAMH: HaTypaJbHOE, IEJI0€ YHCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LEJIbIX YUCEI, PA3JIOKEHHUE YHCJIa Ha MPOCThIE MHOKUTEIN
JUI pEIIEHUS 3a1a4.

OnepupoBarh NOHATHEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATHAMU: JIOTapU(PM UYHCIIA, TECATUYHBIC U HATypaIbHBIC
aorapu@Mel.



YpaBHeHUs] H HEPAaBEHCTBA

[IpuMeHATh CcBOMCTBA CTENEHHM Uil MpeoOpa3OBaHMS  BBIPAKECHUI;
ONEPUPOBATh NMOHATUAMU: ITOKA3aTEIBbHOE YPAaBHEHHE W HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinmonusaTe npeoOpa3oBaHUs  BBIPAKEHUHM, CcoOAepXalluxX JIorapu@msl;
OMEepUpPOBATh MOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonute pemenus npocTeniunx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSMHU: CHCTEMA JIMHEHMHBIX YPaBHEHUH MU €€ PEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJIS PELIEHUS IPAKTUYECKUX 3a/1a4.

HaxomuTp peuieHunss npocTeUnX CUCTEM UM COBOKYIHOCTEH pallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peajdbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAXKCHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIJIOBHIO 3a/1a4H,
UCCJIEeI0BATh MMOCTPOCHHBIE MOJIETN C UCTIOJIb30BAHUEM aliapara aiareopsl.

DOyHKUMHA U rpaduku

OnepupoBarh  MOHATHUSAMH: HEpUOAUYECKas  (DYHKLIMS, TMPOMEXYTKH
MOHOTOHHOCTH (DYHKIMHM, TOYKM JKCTpeMyMma (yHKIUHU, HauOoisbliee U
HaMMeHblllee 3HayeHuss QYHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIeI0BaHUs (PYHKIMH, 3a]JaHHOUN rpaduKoM.

OnepupoBarh MOHATUSIMH: TpaUKU MOKA3aTebHOM, JOrapu@MUUYecKon H
TPUTOHOMETPUUECKUX (YHKUMN; M300paxaTh UX Ha KOOPAMHATHOW MIIOCKOCTH U
VICIIOJIBb30BaTh JJIsl PELICHNs] YPAaBHEHUN U HEPABEHCTB.

N3o0pakath HA KOOPAWHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUI
Y MCIIOJIB30BaTh UX JUIA PELICHUS CUCTEMBI IMHEHHBIX YPABHEHUM.

Ucnonb3oBate rpaduku GyHKOUE I KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEHN U3 APYruX Y4eOHBIX TUCHIHUILINH.

Havana maTreMaTH4ecKOro aHaIu3a

OnepupoBaTh NOHATHSMU: HENpepbIBHAS (DYHKLMS; NPOU3BOAHAS (DYHKIIMH;
UCIOJIb30BaTh TEOMETPUUYECKUMN U (PU3UUECKUI CMBICI MPOU3BOIHOM JJIs pelieHus
3ajad.

HaxoauTs mpou3BOAHbIE AIEMEHTAPHBIX (QYHKIIUHI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs3oBarh NpoU3BOAHYIO ISl HCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIEAOBAHUS K IOCTPOCHUIO TPaPHUKOB.

Hcnonp30BaTh NPOW3BOAHYIO Il HAXOXKIAEHWS HAWIY4IIEro pEIICHUS B
NPUKIIAIHBIX, B TOM YHCJIE COUHAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBarh TOHATHUSMHU: TEepBOOOpa3Hass W  MHTErpay; TMOHUMATH
T€OMETPUYECKUIA U (PU3NIECKUN CMBICI UHTETpaIa.



Haxomuts mepBooOpa3Hbie 3JeMEHTApHBIX (DYHKUUN; BBIYUCISATH WHTErpall
no ¢popmyne Horotona—JleniOHuna.

Pemarp mpukiagHbie 3a1aud, B TOM YHUCIE COIHAIBHO-DKOHOMHUYECKOTO H
¢du3nvecKoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOT0 aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontponbubie | IMpaxririeckite o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
MHoxecTBa pallMOHAJIBHBIX U https://resh.edu.ru/
1 IEUCTBUTENBHBIX uncel. ParnonansHele 14 1
YpaBHEHHUS U HEPABEHCTBA
9 Oynkimun 1 rpadukd. CTeneHb ¢ MeIbIM 5 https://resh.edu.ru/
MoKa3aTesiemM
3 ApudmeTrdeckuit KOpeHb N—0il CTeTICHH. 18 1 https://resh.edu.ru/
HppaumonansHble ypaBHEHUS U HEPABEHCTBA
Dopmysl https://resh.edu.ru/
4 TPUTOHOMETPUU. T pUrOHOMETPUUECKHE 22 1
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCHU 5 hitps://resh.edu.ru/
6 [ToBTOpeHUE, 000OIIEHHE, CUCTEMATH3AIIHS 3 1 https://resh.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudpoBbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxruieckue oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
CreneHb ¢ palOHAIBHBIM TIOKA3aTEJIeM.
1 [TokazarensHas ¢pynkius. [loka3arensHbIe 12 1 https://resh.edu.ru/
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmudeckast GyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://resh.edu.ru/
HEpaBEHCTBA
Tpuronomerpuueckue GyHKINUU U UX
3 rpa¢uku. TpuroHomeTpuyeckue 9 1 https://resh.edu.ru/
HEpaBEHCTBA
4 [IpousBoanas. Ilpumenenue npon3BoaHON 24 1 https://resh.edu.ru/
5 WuTerpan u ero npuMeHeHUs 9 https://resh.edu.ru/
6 Cucrembl ypaBHEHUN 12 1 https://resh.edu.ru/
7 Harypanbnplie u nienpie gucia 6 https://resh.edu.ru/
3 HOBTOPGHHG, 000011IeHHEe, CHCTEMATH3AIINS 18 5 httos://resh.edu.ru/
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontponbubie | IMpaktirieckie i[3yqeﬂuﬂ gﬁigonaTenbnme
padoThbI padoThbI pecypenI
1 MHo%ecTBO, oilepaupm HaJl MHO>KECTBaMHU. 1 httos://resh.edu.ru/
Huarpammsl Diinepa—Benna
Panmonansasie yncina. OOBIKHOBEHHEIE U
2 JECATHYHBIC TPOOU, IPOIICHTHI, 1 https://resh.edu.ru/
OeCKOHEUHBIE IEPUOJUUECKUE TPooH
ApudmeTrueckue oneparuu c
3 panroHAIBHBIMH YUCJIAMH, 1 https://resh.edu.ru/
npeoOpa3oBaHus YUCIOBBIX BHIPAKCHHI
[Tpumenenue apoOeil ¥ NPOLEHTOB IS
4 peLIECHUs IPUKIIAJHBIX 3a1a4 U3 Pa3IMYHbIX 1 https://resh.edu.ru/
OTpaciiell 3HaHUHW U peabHON KU3HU
[Ipumenenue npobeit v TPOLEHTOB JUIs
5 pELICHUS TPUKIIAJHBIX 3a/1a4 U3 Pa3IMYHbIX 1 https://resh.edu.ru/
oTpaciedl 3HaHUM U peasbHOU KU3HU
6 HencTBuTenbHble yncia. PanrmoHaasHbIe U 1 httos://resh.edu.ru/
HMPPALMOHAJIBHBIE YHCIIA
7 Ava (uerucciue onepari ¢ 1 https://resh.edu.ru/
JNEeUCTBUTEIIbHBIMU YHCIIAMH
[TpuOnmxE€HHBIE BHIYMCICHUS, IPABUIIA
8 OKpYTJICHUS, IPUKUIKA U OLICHKA 1 https://resh.edu.ru/
pe3yJibTaTa BEIYMCICHUN



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TO}KHeCTBa " TOXICCTBCHHBIC

9 https://resh.edu.ru/
npeoOpa3oBaHus

10 VYpaBHeHUE, KOPEHb YpaBHEHUS https://resh.edu.ru/

11 HepaBeHncTBo, penieHre HepaBEHCTBA https://resh.edu.ru/

12 MeTtoa nHTEpBaJIOB https://resh.edu.ru/

13 Pemenue Ivlenmx U IPOOHO-paAMOHATEHBIX httos://resh.edu.ru/
ypaBHEHU U HEPABEHCTB
Kontponbhas paboTa mo Teme "MHOKecTBa

14 palMOHATBHBIX U ICUCTBUTEIHHBIX YHUCEIL. https://resh.edu.ru/
PanmonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHKIHS, CIOCOOBI 3a1aHus (HYHKITHH. httos://resh.edu.ru/
B3anmuO 00paTHbIE HyHKIIUN
I'paduk pynxuu. Obmacte onpeneneHus u

16 MHOECTBO 3HaueHHH ¢pyHKmu. Hymm https://resh.edu.ru/
¢byskun. [IpoMeKyTKH 3HAKOTIOCTOSTHCTBA

17 UéEtHble 1 HeYETHBIE (PYHKITHH https://resh.edu.ru/
CTereHs ¢ IebIM IT0Ka3aTeIeM.

18 CrangaprtHas ¢popma 3arncu https://resh.edu.ru/
JICUCTBUTEIBLHOI'O YHCIIa
Hcnonb3oBanue noaxosuieit Gopmsl

19 3aMMcH JeMCTBUTEIbHBIX YUCEN TS httos://resh.edu.ru/
pEIICHHS TPAKTUICCKHUX 3371a9 U
MIPEICTABICHUSI IAHHBIX
CrenenHast QyHKIUS C HATYpaJIbHBIM U

20 1enbM nokazatenem. E€ cBoiicTBa u https://resh.edu.ru/
rpaduk

21 Apudmernueckuii KOpeHb HATYPaIbHON https://resh.edu.ru/

CTCIICHU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ApudmeTrueckuii KOpeHb HaTypaIbHON

22 https://resh.edu.ru/
CTCIICHU
CsoiicTBa apudMETHUECKOTO KOPHS
23 pu ¢ p https://resh.edu.ru/
HaTypalbHON CTETICHU
CBolicTBa apupMETHUECKOT0 KOPHS
24 pv ¢ P https://resh.edu.ru/
HaTypaJIbHON CTEIICHUA
CsoiicTBa apuMETHUECKOTO KOPHS
25 pu b p https://resh.edu.ru/
HaTypalbHON CTETICHH
elficTBu ¢ apru(hMeTHIECKUMU KOPHIMH N—
26 HV pud p https://resh.edu.ru/
OHU CTCIICHU
eI\/'ICTBI/I}I C apuU(MPMETUUYECCKUMU KOPHIAMU N—
27 I[V pud p https://resh.edu.ru/
Ol cTelneHu
elicTBu ¢ apru(hMeTHIECKUMU KOPHIMH N—
28 Hu pug p https://resh.edu.ru/
OHU CTCIICHU
CﬁCTBHSI C apuU(PMETUUYECCKUMU KOPHIAMU N—
29 I[v puc p https://resh.edu.ru/
O CTEIEHU
eﬁCTBHH C apU(MPMETUUYECCKUMU KOPHIMHU N—
30 21“ pug p https://resh.edu.ru/
OHU CTCIICHU
Pemmenue nppaninoHajibHBIX YPaBHEHUN U
31 ppat yp https://resh.edu.ru/
HEPaBEHCTB
Penrenue uppaliioHaIbHBIX YPAaBHEHUN U
32 ppatt yp https://resh.edu.ru/
HEPABEHCTB
Pemenvie npparimoHaabHBIX YPAaBHEHU 1
33 ppatt P https://resh.edu.ru/
HEPABEHCTB
Pertenuie uppaliioHaabHBIX YPAaBHEHUIN U
34 ppatt yp https://resh.edu.ru/
HEPaABEHCTB
Pemenvie npparnimoHaabHBIX YPAaBHEHU 1
35 ppatt yp https://resh.edu.ru/

HEPaBCHCTB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

36

CaoiicTBa 1 rpauK KOpHS N-Oi CTENEeHH

https://resh.edu.ru/

37 CaoiicTBa 1 rpad UK KOpHS N-Oi CTETICHH https://resh.edu.ru/
KonTponbhas pabora o teme
"ApudmeTnueckuil KOpeHb N—OM CTENEHHU.

38 puc P 1 https://resh.edu.ru/
WppaumonansHble ypaBHEHUS U
HepaBeHCTBa"
CuHyc, KOCHHYC U TAHT€HC YUCIIOBOTO

39 Y y 1 https://resh.edu.ru/
aprymeHra
CuHyc, KOCHHYC U TAaHT'€HC YHCIIOBOTO

40 e 4 1 https://resh.edu.ru/
aprymeHra
ApKcuHyC, apKKOCHHYC U aPKTaHTEHC

41 P Y 8P Y P 1 https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHI€HC

42 P Y6 &P Y P 1 https://resh.edu.ru/
YHCIIOBOTO apryMEHTa
TpuronomeTpuyeckas OKpyKHOCTb,

43 OTIpeieNIEHUE TPUTOHOMETPUUECKUX 1 https://resh.edu.ru/
(GyHKIUI YUCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKPyKHOCTb,

44 onpeJieNICHUE TPUTOHOMETPUUYECKHUX 1 https://resh.edu.ru/
(GyHKIUI YUCIOBOTO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 https://resh.edu.ru/

48 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1 https://resh.edu.ru/
[Ipeo6pazoBaHye TPUTrOHOMETPUUECKUX

49 peobp . R P 1 https://resh.edu.ru/
BBIpOKEHUI
[IpeoOpa3oBaHKe TPUTOHOMETPHUUECKUX

50 beodp P P 1 https://resh.edu.ru/

BBIPAKCHUI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[IpeobpazoBanue TPUTOHOMETPUIECKHUX

51 . 1 https://resh.edu.ru/
BBIpaKCHUH
59 Hpeo6pa30“BaH1/1e TPUTOHOMETPUUYECKUX 1 httos://resh.edu.ru/
BbIpa)KEHU I
53 Hp606pa30333HI/Ie TPUTOHOMETPUUYECKUX 1 httos://resh.edu.ru/
BBIpaKCHU I
54 Pemenune TpuroHoMeTpUUECKNX ypaBHEHUI 1 https://resh.edu.ru/
55 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 https://resh.edu.ru/
56 Pemrenne TpuroHOMETPUYECKUX YPAaBHEHUM 1 https://resh.edu.ru/
o7 PemeHne TpUroHOMETPUYECKUX YPAaBHEHUN 1 https://resh.edu.ru/
58 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 https://resh.edu.ru/
59 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUN 1 https://resh.edu.ru/
KonTponbHas pabora no teme "@opmyJisl
60 TpUrOHOMETpUHU. TpUroHomeTpruyeckue 1 https://resh.edu.ru/
ypaBHeHuUs"
ITocnenoBaTenbHOCTH, CLIOCOOBI 3aaHUS
61 nocieaoBaTeabHocTe. MOHOTOHHEIE 1 https://resh.edu.ru/
MIOCJIEZIOBATENbHOCTH
Apudmerndeckas u reoMmeTpudeckas
62 nporpeccuu. Vcnonb3oBaHue Mporpeccun 1 httos://resh.edu.ru/
IUIs PEeLIeHUs peabHbIX 33134
MIPUKIIQJTHOTO XapaKkTepa
beckoneuHo yObIBaro1asi reoMeTpuyecKas
63 nporpeccus. Cymma 0eCKOHEUHO 1 https://resh.edu.ru/
yObIBaroIel reoMeTpUYECKON POrpecCUr
64 ®opmyJia CIOKHBIX MPOLIEHTOB https://resh.edu.ru/
65 dopmyna CII0KHBIX MTPOILIEHTOB https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

O0o001Ienne, cucTeMaTH3anys 3HaHUH 3a

66 Kypc anreOpsl M Hadal MaTeMaTHIeCKOTO 1 https://resh.edu.ru/
aHanuza 10 kacca
67 Hroroas koHTpoJIbHAs paboTa 1 https://resh.edu.ru/
O0o001Ienne, cucTeMaTH3alysa 3HAaHUH 3a
68 Kypc anreOpsl M Haual MaTeMaTHIeCKOTO 1 https://resh.edu.ru/
ananm3a 10 kmacca
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KosanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudpoBbIe
TeMma ypoka Kontpoabubie | IlpakTuuyeckue op
n/n Bceero p p u3ydyeHusi | oOpa3oBaTeJIbHbIE
a0doThbl adoThI
P P pecypchbl
1 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM 1 https:/resh.edu.ru/
2 CBOICTBA CTENCHH 1 https://resh.edu.ru/
3 [IpeoOpa3oBaHue BhIpaKEHUI, COIEpIKALIX 1 https://resh.edu.ru/
palMOHAaIbHBIE CTENEHH
4 [TpeoOpa3oBaHue BBIpAKEHHUH, COAECPIKALLIUX 1 https://resh.edu.ru/
palMOHAaIbHBIE CTCIICHU
5 [IpeoOpa3zoBaHue BhIpaKEHUMN, COIEPKAIIAX 1 https://resh.edu.ru/
paloHaIbHbIE CTENIEHU
6 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 https:/resh.edu.ru/
7 IToxa3arenabHblE ypaBHEHUS U HEPABEHCTBA 1 hitps://resh.edu.ru/
8 IToka3arenpHble ypaBHEHUs U HEPABEHCTBA 1 https://resh.edu.ru/
9 IToxa3arenabHblE ypaBHEHUS U HEPABEHCTBA 1 hitps://resh.edu.ru/
10 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 https:/resh.edu.ru/
11 [ToxazarenbHast pyHKIMSL, €€ CBOMCTBA U 1 https://resh.edu.ru/
rpaduk
Konrponsnas padora o teme "CremneHs ¢ https://resh.edu.ru/
12 paIMoHaIbHBIM ITOKA3aTEIIeM. 1 1
[TokazatenpHas ¢pyuknus. [lokazarensHbie



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YpaBHEHUs U HEPAaBEHCTBA"

https://resh.edu.ru/

13 Jlorapudwm guca

14 JlecsaTu4HbIe U HATypaJIbHbIE JOrapupMbI https://resh.edu.ru/

15 [IpeobpazoBanue BeIpaKEHHIA, COAEPIKALIUX https://resh.edu.ru/
Jorapupmbl

16 IIpeoOpaszoBaHue BhIpaKEHUMN, COIEPKAIIUX https://resh.edu.ru/
Jorapu@msl

17 [IpeobpazoBanue BeIpaKEHHIA, COAECPIKALIUX https://resh.edu.ru/
Jorapupmbl

18 [IpeoOpa3zoBaHue BhIpaKEHUMN, COIEPKAIINX https://resh.edu.ru/
sorapudmpl

19 Jlorapudmuueckue ypaBHeHUS U https://resh.edu.ru/
HEPAaBEHCTBA

20 Jlorapudmudeckue ypaBHeHUS U https://resh.edu.ru/
HEpaBEHCTBa

21 Jlorapudmuueckue ypaBHeHUS U https://resh.edu.ru/
HEPABEHCTBA

29 Jlorapudmudeckue ypaBHeHUS U https://resh.edu.ru/
HEPaBEHCTBA

23 Jlorapudmuueckasi GyHKIuUs, €€ CBOWCTBA U https://resh.edu.ru/
rpapuk

24 Jlorapudmuueckas pyHKLuUs, €€ CBOWCTBA U https://resh.edu.ru/
rpaduk

o5 Tpuronomerpuueckue QyHKIUHN, UX https://resh.edu.ru/
CBOICTBA U IpauKu

26 Tpuronomerpuieckue QyHKINUU, UX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CBOIiCcTBa U rpaduku

Tpuronomerpuieckue QyHKINUU, UX

https://resh.edu.ru/

27 -
CBOIicTBa U rpaduku
28 Tpuronomerpuyeckue QyHKIUHN, UX https://resh.edu.ru/
CBOMCTBA U TpapuKu
29 T[IprMephl TPHTOHOMETPHUYECKHX HEPABEHCTB https://resh.edu.ru/
30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://resh.edu.ru/
31 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB https://resh.edu.ru/
32 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB https://resh.edu.ru/
KonTtponsHast paboTa mmo teme https://resh.edu.ru/
"Jlorapudmuueckas QyHKIUS.
33 Jlorapudmudeckue ypaBHeHUS U
HepaBeHcTBa. T puroHoMerpuyeckue QyHKIUN
1 ux rpaduku. TpuroHoMeTprIecKue
HepaBeHcTBa"
34 HenpepbiBHble GyHKLN https://resh.edu.ru/
35 MeTo MHTEpBAIOB ISl pEIICHHS] HEPABEHCTB https:/resh.edu.ru/
36 MeToa UHTEpPBAJIOB JIJIsl pEIICHUs] HEPABEHCTB https:/resh.edu.ru/
37 Tpow3BoaHas GyHKIMH https://resh.edu.ru/
38 TpousBoHas GyHKIMK https://resh.edu.ru/
39 ['eomeTrpuueckuii 1 GU3NYECKUIN CMBICIT https://resh.edu.ru/

MIPOU3BOAHOMN
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['eomeTpuueckuil U GU3NYECKUI CMBICIT

https://resh.edu.ru/

40 .
IIPOU3BOIHON

41 [Tpou3BogHBIE 2JIEMEHTAPHBIX (PYHKLINI https://resh.edu.ru/

42 [Tpou3BoHBIE 3JIEMEHTAPHBIX (PYHKLIUH https://resh.edu.ru/

43 IIpousBogHast CyMMBI, IPOU3BEICHHUS, https://resh.edu.ru/
YaCTHOTO (YHKIIHI

44 [TpousBoaHass CyMMBbI, POU3BEICHHS, https://resh.edu.ru/
YacTHOTO (PyHKUUH

45 [IponsBoaHas CyMMBl, IIPOU3BEACHUS, https://resh.edu.ru/
YaCTHOTO (YHKITH

46 [IprMeneHnne nporu3BOJHON K UCCIIEA0BAHUIO https://resh.edu.ru/
(GyHKIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI

47 [IpruMeHeHne nporu3BOJHOM K UCCIEA0BAHUIO https://resh.edu.ru/
(byHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

48 [IprMeneHne nporu3BOJHON K UCCIEA0BAHUIO https://resh.edu.ru/
(GyHKIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI

49 [IprumeneHne nporu3BOAHOM K UCCIEA0BAHUIO https://resh.edu.ru/
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxnenne HauboIb11€r0 1 HAMMEHbBIIETO https://resh.edu.ru/
3HaueHusl QyHKIUU HA OTPE3Ke

51 Haxoxaenrne HanOoIbIIeT0 U HANMEHBIIIETO https://resh.edu.ru/
3HaueHusl (PyHKIIUU HA OTPE3Ke

52 Haxoxnenne HauboIbI11eT0 1 HANMEHBILIETO https://resh.edu.ru/
3HaueHus QyHKIUU HAa OTPE3Ke

53 Haxoxaenrne HanOoIbIIeT0 U HANMEHBIIIETO https://resh.edu.ru/

3HAUYCHU (I)YHKI_II/II/I Ha OTPE3KEC
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HaXO}K)IeHI/IC HauOOJILIIEr0 U HAMMEHBIIIET0

https://resh.edu.ru/

54
3HaYeHHs (QYHKIMH Ha OTpE3Ke

55 Haxoxxnenre HanbobIIero 1 HaMMEHbIIETo https://resh.edu.ru/
3Ha4YeHUs QYHKIUU HAa OTPE3Ke
[IprMmeHeHrne nporu3BOIHOM ISl HAXOXKICHUS https://resh.edu.ru/
HAWJIYYILEro peleHus: B IPUKIaTHBIX

56 3a/1a4ax, JAJisl ONpeesIeHUsI CKOPOCTH
npoiiecca, 3a1aHHOTro (OpMyJION HITH
rpadukoM

57 KonTponbHas pabota no teme https://resh.edu.ru/
"I[IponzBoanas. [Ipumenenue nmpousBogHON"

58 IepBoobOpasHas. Tabmuia mepBooOPa3HBIX https:/resh.edu.ru/

59 [TepBoobpasnas. Tabnuna nepBooOpa3HbIX hitps://resh.edu.ru/

60 WuTerpai, reoMeTpuueckuii 1 Gpu3ndeckui https://resh.edu.ru/
CMBICJI HHTErpajia

61 WuTerpan, reoMmeTpuyeckuil U pu3ndecKuit https://resh.edu.ru/
CMBICIT MHTETpaJia

62 Wuterpai, reoMmeTpuueckuii 1 pu3ndecKui https://resh.edu.ru/
CMBICJI HHTETpajia

63 Brruncnenue unrerpana no ¢popmyiie https://resh.edu.ru/
Herorona—IJleitOnuna

64 Beruncnenue unterpana no gopmyse https://resh.edu.ru/
Hprotona—JleitbHuna

65 Brruucnenue uaTerpaia no Gpopmyie https://resh.edu.ru/
Herorona—Jlelioanna

66 Beruncnenue unterpana no gopmyse https://resh.edu.ru/

Herotona—JleliOauma
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67

CucreMbl TUHENHBIX YPaBHEHUN

https://resh.edu.ru/

68

CucreMbl TUHEHHBIX YpaBHEHUN

https://resh.edu.ru/

69

Pemenne npukiaaHbIX 3a1a4 ¢ TOMOLIBIO
CHCTEMBI JINHEVHBIX YPABHEHUI

https://resh.edu.ru/

70

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHCTEMBI JIMHEHHBIX YpaBHEHUI

https://resh.edu.ru/

71

CucreMbl U COBOKYITHOCTH LIETbIX,
palMOHATIBHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeJIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHHI U HEPABEHCTB

https://resh.edu.ru/

72

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHATIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX
YPaBHEHUI U HEPABEHCTB

https://resh.edu.ru/

73

CucTtemMbl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIIbHBIX,
MOKa3aTEeIbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUU U HEPABEHCTB

https://resh.edu.ru/

74

CucTemMbl U COBOKYITHOCTH LIEJIBIX,
palMOHANIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTEeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUM U HEPABEHCTB

https://resh.edu.ru/

75

Hcnonp3oBanue rpagukoB GyHKIUN 1715
pelIeHUs] ypaBHEHUH U CHCTEM

https://resh.edu.ru/

76

Hcnonp3oBanue rpadukoB GyHKUIUHN A5
pelIeHNs YpaBHEHUN U CUCTEM

https://resh.edu.ru/

77

IIpumeHeHne ypaBHEHUN, CUCTEM U

https://resh.edu.ru/
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HEPABCHCTB K PCIICHUIO MATEMATUUCCKHUX

3aJ1a4 | 33/1a4 U3 Pa3InIHbIX 00JIaCTeH HAyKH

u peanLHoﬁ KU3HU

KoHnTtponbHas padota o teme "MuTerpan u

https://resh.edu.ru/

8 ero npuMeHeHusi. CucteMsl ypaBHEHUI"

79 Harypasbnble 1 1iensle yucna B 3aja4yax us3 https://resh.edu.ru/
PCaJIbHOU KU3HU

80 HaTypa.]'If;HLIe U LIEJIBIE YHMCJIa B 3aJa4ax 13 https://resh.edu.ru/
pCaNbHOM JKU3HH

81 HaTypaanHe Y LIEJIbIE YHCIIa B 3a7]a4aX U3 https://resh.edu.ru/
peaNTbHOM KU3HH

82 [Ipu3Haku JeTMMOCTH LIEIIBIX YUCET https:/resh.edu.ru/

83 [Tpu3HaKku AETUMOCTH LIETBIX YHCEI https://resh.edu.ru/

84 IIpu3Haky AETMMOCTH LIENIBIX YU CEN https://resh.edu.ru/

85 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS https://resh.edu.ru/
3HaHUHN. YpaBHEHUs

86 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alus https://resh.edu.ru/
3HaHUW. Y paBHEHUS

87 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIHS https://resh.edu.ru/
3HaHHUU. Y paBHEHUS

88 [ToBTOpenue, 06001IeHNE, CHCTEeMaTHU3alIus https://resh.edu.ru/
3HaHUW. Y paBHEHUS

89 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIHS https://resh.edu.ru/
3HaHUHN. YpaBHEHUs

90 [ToBTOpenwue, 060061IeHNE, CHCTEeMAaTHU3alIUs https://resh.edu.ru/

3HaHWNA. Y paBHEHUS
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[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3ATIHS

https://resh.edu.ru/

91 N 1
3HaHui. HepaBeHncTBa

92 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTHU3aIIUs 1 https://resh.edu.ru/
3HaHuil. HepaBeHcTBa

93 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITHIS 1 https://resh.edu.ru/
3HaHui. HepaBeHncTsa

94 [ToBTOpenwue, 06001IeHNE, CHCTEMaTU3alIus 1 https://resh.edu.ru/
3HaHuil. HepaBeHcTBa

95 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS 1 https://resh.edu.ru/
3HaHui. CUcTEeMbl ypaBHEHUN

96 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3als 1 https://resh.edu.ru/
3HaHuH. CHCTEMBI ypaBHEHUN

97 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1 https://resh.edu.ru/
3HaHui. yHKIMN

08 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIIUS 1 https://resh.edu.ru/
3HaHui. OyHKUH

99 HToroBast KOHTpOJIbHAs paboTa 1 https:/resh.edu.ru/

100 Hrorosasi koHTpOIbHAsS paboTa 1 https:/resh.edu.ru/
O00011eHne, cucTeMaTU3alys 3HAHUH 3a https://resh.edu.ru/

101 Kypc anre0psl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
ananmuza 10-11 kmaccoB
O00011eHne, cucTeEMaTH3alMs 3HAHUH 3a https://resh.edu.ru/

102 Kypc anreOpsl ¥ HadaJl MaTeMaTHIECKOTO 1
ananuza 10-11 kmaccos

OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOJINWYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

* Marematuka: anreOpa U Havajla MaTeMaTUYECKOTO aHaiu3a, reometpus, 11
kimacc/ Bepuep A.JL., Kapn A.Il., AkmuonepHoe oOmiecTBo «M3marenscTBo
«IIpocsemieHue

* MareMaruka: anreOpa ¥ Hayaja MaTEeMaTUYECKOTO aHalii3a, T'e€OMEeTpusl.
Anrebpa m Hayana matemaTudeckoro aHamm3a (B 2 yactsax), 10-11 xmaccel/
Yacte 1: MopakoBuu A.I'., CemenoB II.B.; Hacts 2: Mopakosuu A.I. u
npyrue;, mopa penakmuedn MopakoBuua A.I'., OOmecTBo ¢ orpaHUYEeHHOU
OTBETCTBEHHOCTBIO «01] MHEMO3H1HA»
* MareMaruka: anreOpa ¥ Hayajla MaTEeMaTUYECKOTO aHalin3a, T'e€OMEeTpHsl.
Anrebpa u Hauana maremarndeckoro ananusa, 10-11 kmaccel/ Anmumos 11LA.,
Komsrun IO.M., Tkauea M.B. u gapyrue, AKIMOHEpPHOE OOIIECTBO
«M31arensCcTBO «IIpocBemieHune»
* MareMaruka: anreOpa ¥ Hadaja MaTEeMaTUYECKOTO aHalii3a, T'e€OMEeTpHsl.
I'eometpust, 10-11 knaccsl/ Atanacan JI.C., byryzos B.®., Kagomues C.b. u
npyrue, AkimonepHoe obmectBo «M3narenscTBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

* MaremaTuka: anredpa U Hadajla MaTEMaTUYECKOTO aHayn3a, reomerpus, 11
kinacc/ Bepuep A.JL., Kapn A.Il., AknuonepHoe oOuiectBo «M3aaTenbcTBO
«IIpocsemenne»

* Marematuka: anrebpa U Hayajga MaTEeMaTUYECKOTO aHalu3a, reoMmerpus, 11
kimacc/ Mopakosuy A.I'., CmupnoBa M.M., Cemenos II.B., Ob6mectBOo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTBIO «01] MHEMO3H1HA»
* MareMaruka: anreOpa ¥ Hayaja MaTEeMaTUYECKOTO aHaliu3a, T'e€OMEeTpusl.
AnreOpa u Hayana maremaTudeckoro aHanu3a (B 2 yactsax), 10-11 kmaccsl/
Yacte 1: MopakoBuu A.I'., CemenoB IL.B.; Hacts 2: Mopakosuu A.I'. u
npyrue; mnoxn penakuuedn Mopakouua A.I'., OOmecTBo ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTBIO «O1] MHEMO31HA»
* MareMaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOTO aHalin3a, T'e€OMEeTpHsl.
Anrebpa W Hayajga MaTeMaTHdeckoro aHaiausza (B 2 dactax), 11 kmacc/
Mopakosuu A.I'., CemenoB II.B., Anekcanapoa JI.A., Mapnaxaesa E.JL.,
AKIMOHEpHOE 0011eCTBO «3narenbcTBO «IIpocBenieHue»
* MareMaruka: anreOpa ¥ Hadaja MaTEMaTUYECKOTO aHajii3a, T'e€OMETpHsl.



Anrebpa U Hauana MaTeMarudeckoro ananusa, 10-11 kmaccel/ Anumon 1A,
Komsrun IO.M., Tkauea M.B. u gpyrue, AKIMOHEpHOE OOIIECTBO
«M3marensCcTBO «IIpocsemienue»
* MareMarnka: anreOpa ¥ Hadajla MaTEMaTHYECKOTO aHalii3a, T'e€OMETpHs.
Anrebpa W Hayajga maremaTuueckoro aHammsza, 11 wmace/ MypaBun I'.K.,
Mypasuna O.B., O0uiecTBoO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO «/IPODAY;
AKIMOHEPHOE 00111eCTBO «31aTenpCTBO «ITpocBemienue»
* MareMaruka: anreOpa ¥ Hayaja MaTEeMaTUYECKOTO aHalin3a, T'e€OMEeTpusl.
I'eomeTpus, 10-11 xiaccesl/ Atanacss JI.C., byryzor B.®., Kagomuies C.b. u
npyrue, AkunonepHoe oouectso «M3natensctBo «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
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