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IMOACHUTEJIBHASA 3AIINCKA
PabGouas nporpamma mno maremaruke (kKypc "AnreOpa M Havyana aHanusa") Ha

YpOBEHb cpeaHero oOiero oOpaszoBaHusi mis oOydaromuxcs 10-11 kmaccoB MBOY
"I'umna3zus Ne4" r. BpsiHcka pazpaboTaHa B COOTBETCTBHH C:

e @enepanbHbIM 3ak0HOM Poccuiickoit @eneparun "O6 obpasoBanuu B Poccuiickoii denepanun’
0T 29.12. 2012 Ne 273-®3 (c U3MEHEHUSIMH U JIOTIOJIHCHUSIMU).

e [Ipukazom MwunobpHayku Poccum ot 17.05.2012 Ne413 "OO6 yrBepxkaeHUHM (HeaepaibHOTo
roCyJapCTBEHHOTO CTaHJapTa CpeaHero ooiiero oopasopanus'.

e [lpukazom Munnpocsemenns Poccun or 12.08.2022 Ne 732 "O BHeceHMHM HU3MEHEHUH B
(denepabHBIN TOCYTAPCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT CPEIHEro 00IIero oOpa3oBaHHUS,
YTBEPKICHHBIN INpuKa3oM MuHucrepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®denepanuu oT
17.05.2012 r. Ne 413".

e Ilpuxazom Munnpocsemenus Poccun ot 18.05.2023 Ne371 "OO yrBepxkaeHuu (denepaibHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CpeTHETo 0011ero oopasoBanus'.

e Ilpukazom Munmnpocsemenuss Poccun ot 22.03.2021 Ne 115 "OO6 yrBepxaenun Ilopsiaka
OpraHM3alliM M  OCYIIECTBJIEHHUS  0Opa30BaTElIbHOM  JAEATEIBbHOCTH IO  OCHOBHBIM
00111€00pa30BaTEeNbHBIM MPOTPAaMMaM - 00pa30BATENbHBIM IMpOrpaMMaM HayaJlbHOTO OOIIETo,
OCHOBHOTO OOIIIETO U cpeaHero oomero oopazoBanus'".

e [Iucemom Munnpocsenieans Poccun ot 13.01.2023 Ne 03-49 "O HampaBieHUN METOANYECKUX
pekomeHmanuit"  (METOAWMYECKHE PEKOMEHJAMM 110 CHCTEME  OICHKH  JOCTHIKCHHS
oOyyarouMMucs IJIaHUPYEMBIX PE3YJIbTaTOB OCBOGHHS MpOrpaMM HadajabHOro OOIIero,
OCHOBHOTO OOIIETO U CPEeIHEro 00Iero oopa3oBaHmsl).

e JlocranoBieHnem ['maBHOro rocymapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 Ne28
"O6 yrBepxaeHuu caHutapHbix mpaBuin CIT 2.4.3648-20 «CaHuTapHO-3MHAEMHOIOTUUECKHE
TpeOOBaHUSA K OpraHM3alMsIM BOCHUTaHHUS W OOY4YEHMs, OTIbIXa M O3JOpPOBJICHUS AETed U
Momoaexu»" (meicteyror ¢ 01.01.2021 mo 01.01.2027).

e (CanlluH 1.2.3685-21 "I'urnenuueckue HOPMATHUBBI W TPeOOBaHUS K 0OECIICUEHUIO
O0e3omacHOCTH M (WiM) OE3BPETHOCTH JUIS  dYeloBeKa (akTOpPOB cpeabl  oOuTaHus'",
YTBEPKJICHHBIMH TIOCTAaHOBJICHUEM TJIABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne 2.

e IIpukazom Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 "OO6 yrBepkaeHun ¢eaepaabHOro
nepeyHsi y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHMIO TMPU pPEaJu3allid HUMEIOIIUX
roCy/IapCTBEHHYIO aKKpeAUTAlUI0 00pa30BaTeIbHBIX IPOrpaMM HaualbHOTrO 00IEro, OCHOBHOTO
obmero, cpeaHero obmiero oopazoBaHus" (C U3MEHEHUSMH U JIOTIOJTHEHUSIMH).

e V4eOHBIM IIJJTAHOM CpeIHero oOImero oOpa3oBaHUs, YTBEPXKIACHHOTO Ipukazom MBOY
"T'mmuazust Ne4" r. bpsiacka ot 29.08.2023 Ne210 "OG yTBepsKIE€HUH OCHOBHBIX OOpPa30BATENBHBIX
mporpamm .

o Konmenmueil pa3BUTHS MaTeMaTHdecKoro oOpa3oBaHusi B P®, yTBepKIeHHOH pacropsiKeHUeM
[IpaBurensctBa PO ot 24.12.2013 No2506-p.

e [losoxenuem o paboueii mporpamme.

PaGouas mporpamma yuyeOHOro Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a30BOTO YpoBHS s oOywatomuxcst 10 —11 kmaccoB paspaboTraHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBbHOTO CTaHAApPTa CPEIHEro OOIIeTo
oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUN, TPEABIBIIEMBIX K
MaTeMaTH4ecKoMy O00pa30BaHUIO, M TpPaguLUi poccuilckoro oOpa3oBaHus. Peanuzanus
MporpaMMbl OOECIIEUMBAET OBJIAJICHUE KIIOYEBHIMU KOMIETEHUMSIMHU, COCTABISIONIUMHU
OCHOBY  1Ji1  CaMOpPa3BUTHsI W  HENPEPHIBHOTO  00pa3oBaHUs,  IEJIOCTHOCTD
OOIIEKYTBTYPHOTO, TMYHOCTHOTO ¥ MTO3HABATEIBLHOTO Pa3BUTHUS JIMYHOCTU 00YYaIOIINXCS.

HEJU N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hauana MaTeMaTUYECKOr0 aHAJIM3ay SIBJIETCS OJHUM M3 HauboJiee
3HQYUMBIX B NPOTpaMM€ CTapuI€ld IIKOJbI, IOCKOJBbKY, C OJIHOW CTOPOHBI, OH
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o0ecrnieurBaeT HMHCTPYMEHTAIbHYIO 0a3y JUisl W3Y4YeHUS BCEX €CTECTBEHHO-HAyUHBIX
KypCOB, a C JpYrol CTOpOHbI, (OPMHUPYET JOTHUYECKOE M aOCTPAKTHOE MBIIUICHUE
yyYalMxcsi Ha ypOBHE, HEOOXOJAMMOM JUJIi OCBOCHMS KypCOB HH(OpPMATHKH,
oOIlleCTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH. B paMkax JaHHOro Kypca ywauiuecs
OBJIQJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (OpMyIHpyeT CBOU
JOCTH>KEHUSI B MaTeMaTUueckoil hopme.

Kypc anrebpbl W Hauan MaTeMaTH4YEeCKOrOo aHajdu3a 3aKiaJbIBaeT OCHOBY JJIs
YCHEIIHOTO OBJIAJICHUSI 3aKOHAaMH (DU3UKU, XUMHH, OWOJIOTMH, TOHMMAHUS OCHOBHBIX
TEHJCHIIMM SKOHOMHUKHA U OOIIECTBEHHOW JKW3HHU, TIO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HMCMOJb30BaTh UX B
MOBCEIHEBHOM XU3HU. B TOKe BpeMs oBiajieHue aOCTPAKTHBIMU U JIOTUUECKU CTPOTUMHU
MaTeMAaTHUYECKUMHU KOHCTPYKIMSIMU pa3BUBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKJICHHUSI, UCIIOIH30BaTh 0000IIEHNE U KOHKPETU3AIIHIO,
a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTUUECKOE MbIUIeHHE. B
X0JIe U3y4CHUS alnreOpbl U Ha4Yall MAaTEMaTUYECKOT0 aHajku3a B CTapIlel MIKOJIe yJaniuecs
MOJIy4alOT HOBBIM OMNBIT PEHICHUS MPUKIAAHBIX 3a7a4, CAMOCTOSTEIBHOIO MOCTPOCHUS
MaTeMaTHYECKUX MOJICJICH pealIbHbIX CUTYalluid U MHTEPIIPETAIINH TOJYYECHHBIX PEIICHHH,
3HAKOMSITCSI C TIPUMEpaMU MaTEMATHYECKMX 3aKOHOMEPHOCTEW B MpUPOJEC, HAYKE U B
UCKYCCTBE, C BBIIAIONTUMHUCS MAaTEMAaTHUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

Kypc o0nagaer 3HaYyuUTENbHBIM  BOCHHTATENIBHBIM  TOTEHIIMATIOM, KOTOPBII
peanusyeTrcs Kak 4epe3 yuyeOHbIM MaTepua, CriocoOCTBYONNN (OpMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK M dYepe3 cheuupuky Yy4deOHOUW MAEsTENbHOCTH, TpeOyroIlei
CaMOCTOSITEJIbHOCTH, AaKKYpPaTHOCTH, NPOJOJDKUTEIIBHOW KOHILIEHTPAIMM BHUMAaHHUS H
OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJIbTar.

B ocHoBe MeTonuku oOydeHus anredpe v HayajsaMm MaTeMaTHYeCKOro aHain3a JIEKUT
0eamenbHOCHHbLIL RPUHWURN 00YYeHUA.

CtpykTypa Kypca «AsireOpa W Hadajla MaTeMAaTHYECKOrO aHaln3a» BKIIOYAET

CIEAYIOIINE COJIEPKATEIbHO-METONYECKUE TUHUN: «HUucna u BelUYKCIEHUSY, «DyHKIIUU
u rpadukn», «YpaBHEHHMs U HepaBeHCTBa», «Hawama maTemaTHMdeckoro aHaam3ay,
«MHOK€eCTBa U JIOTUKA.
Bce ocHOBHBIE cOnepKaTEIbHO-METOANYECKHE JIMHUM H3YYalOTCA HAa MPOTSKEHUH JIBYX
et oOydeHHs B CTapuied IIKOJIe, €CTeCTBEHHO JOMOJHSS APYT Apyra M IOCTENEHHO
HAChII[asiCh HOBBIMU TE€MaMHU U paszjaenamu. JlaHHBIM Kypc SBISIETCS HHTETPATHUBHBIM,
MOCKOJIBKY OOBEAMHSIET B ceOe COMepiKaHhe HECKOJIbKMX MaTeMaTUYeCKUX IUCITUTUINH:
anredpa, TPUTOHOMETpPHS, MAaTEeMAaTUYECKUM aHan3, Teopusi MHOXKecTB u nap. [lo mepe
TOTO KaK y4alluecs: OBJIaJIeBaOT BCE 00Jee MUPOKUM MAaTEMATUUECKUM alapaToM, Yy HUX
MOCJIETIOBATENHHO (POPMHUPYETCS U COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MAaTEeMaTHUECKYTIO
MOJICNIb peaTbHOW CHUTyallW¥, TPUMEHSATh 3HAHUS, TMONMYYCHHBbIE B Kypce «Anrebpa u
HaJaJla MaTeMAaTHYECKOTO aHaln3ay, JJIA PEHICHUS CaMOCTOSITEIbHO C(HOPMYITUPOBAHHON
MaTeMaTH4eCKOM 3a/1au, a 3aTEM UHTEPIPETUPOBATH MMOTYUYECHHBIN pe3ylbTar.

Cooeporrcamenvno-memoouueckaa aunua «Hucna u evluucienus) 3aBepliacTt
dbopMupoBaHNE HABBIKOB MCIIOJIB30BAHUS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLJIO HAYATO
B OCHOBHOH mIkoJie. B crapiieil mikone ocoboe BHUMaHUE yaessieTcsi (OpMUPOBAHUIO
MIPOYHBIX BBIUUCIUTEIbHBIX HABBIKOB, BKIIOYAIOIINX B CE0Sl MCHOJIb30BAHUE PA3IMUHBIX
dbopM 3amnucu AEUCTBUTEIBLHOIO YHKCIA, YMEHUE PAlMOHAIBHO BBIMOJHATH JCHCTBUS C
HUMH, JIeJlaTh TPUKHUIKY, OLEHHBATh pe3ynbTaT. OOyuaromuecss MOJIY4YalOT HAaBBIKU
NpUONMKEHHBIX BBIUMUCICHUM, BBINOJHEHUSI JEUCTBUH C YKMCIIaMH, 3alUCAaHHBIMU B



CTaHJapTHOU (hopme, UCTIOJIB30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX
BBIPAKCHUU.

Junus «Ypasnenusa u nepagencmea) peanu3yercs Ha IPOTHKEHUN BCETO 00YUYEHUS
B CTapuied 1IKoJie, MOCKOJIbKY B KaXKJIOM pasjielie MPOrpaMMbl MPETyCMOTPEHO pELICHHE
COOTBETCTBYIOMINX 3aAa4. OOydaromrecs: OBJIaJIeBAlOT PA3IMUYHBIMU METOJaMU PEIICHUS
LETBbIX, PAIMOHABHBIX, WPPAMOHATIBHBIX, IOKa3aTEIbHbIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUN, HEPABEHCTB M HX cHUCTeM. [loslydyeHHble yMEHHs
UCIIONB3YIOTCS MPU HUCCIAENOBAaHUM (YHKIUHA C TOMOIIBIO TPOU3BOJHOM, PEIICHUU
MPUKIAIHBIX 33/lad M 3a/lad Ha HAXOXKJICHHE HauOOJBIIMX W HAUMEHBIIUX 3HAYCHUU
¢ynkuuu. JlanHas conep:kareibHas JUHUS BKIIOYaeT B cels Takke (QopMUpOBaHME
YMEHUN BBINOIHATH pacuy€Thl Mo QopmyrnaMm, MpeoOpa3oBaHUs IENbIX, PallMOHATILHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAKEHUN, a Takke BBIPAKCHUH,
coJieprKallux cTerneHu u Jorapudmel. biarogaps uzydenuto anreOpandeckoro Marepuaa
MPOUCXOJUT JaJIbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
ydamuxcs, GOpMUPYIOTCS HABBIKU JI€TYKTUBHBIX PACCYXACHUN, pabOThI ¢ CUMBOJBbHBIMU
dbopmamMu, NpeNCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBHUCUMOCTEH B BHJE pPABEHCTB U
HepaBeHCTB. AunreOpa mnpemiaraer A(QQPEKTUBHbIE HHCTPYMEHTHI Il PEIICHUS
MPaKTUUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HarJISIHO JEMOHCTPUPYET CBOH
BO3MOKHOCTHU KakK sI3bIKa HAYKH.

Cooeprrcamenvno-wmemoouueckana aunua «@Dynkyuu u 2pagpuku»  TECHO
NepervieTaeTCs ¢ JAPYTMMH JIMHUSMH Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE 3a7aéT
NOCJIEIOBATENIBHOCTh M3YYEHHUS MaTepuana. l3ydyeHue CTeneHHOH, MOoKa3aTelbHOM,
norapuMUYECKON U TPUTOHOMETPUUECKUX (YHKIUN, HX CBONCTB U rpaduKoOB,
UCTIONIb30BaHue (GYHKIMNA 71 pelieHus] 3ajad U3 APYruxX y4eOHbIX TNpPEeIMETOB U
peaIbHOM KM3HU TECHO CBA3AaHO KaK C MAaTEMAaTHYECKHM AaHAJIM30M, TaK U C PEIICHHEM
ypaBHeHH M HepaBeHCTB. [Ipu 3TOM Oouibllioe BHUMaHUE ynemnsieTcss (HOpMHUPOBAHHIO
YMEHHS BbIpaXkaThb (opMylaMHu 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEJIMYMHAMH,
UCCJIeIOBAaTh TOJy4eHHbIE (YHKIMHU, CTPOUTh UX rpaduku. Martepuan dTou
COJIEpKATEbHOM JIMHUM HAlEJIEH Ha pa3BUTUE YMEHUNW U HAaBBIKOB, MO3BOJSIOLIUX
BBIp@)KaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHON (opme: aHaTUTHYECKOM,
rpaduyeckoi U cioBecHOr. Ero m3ydeHne crocoOCTBYeT Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIICHHS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHUM.

Cooeporcamenvuaa aunusa «Hauana mamemamuueckozo ananuza» TO3BOJSET
CYIIECTBEHHO PACIHIMPUTh KPYr KakK MaTeMaTUYECKHX, TaK M NPHUKIATHBIX 3a7]ad,
JOCTYITHBIX 00YYaIONIUMCs, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH
rpaduku GyHKIUNA, OMPEeisaTh UX HAUOOJBIINE M HAMMEHBIINE 3HAYCHHS, BHIYUCIISATH
wiomaan Guryp u o0ObEMBI Te, HAXOIUTHh CKOPOCTU M YCKOpPEHHs mporieccoB. [lanHas
co/iepKaTeNibHasl JIMHUS OTKPHIBA€T HOBBIE BO3MOYKHOCTH IMOCTPOCHHUS MATE€MaTHYECKHX
MOJIeJIel pealibHbIX CUTyalllid, HAXOKIECHUS HAWIYYIIIETrO PEIICHUs B IPUKIIAJIHBIX, B TOM
YHUCJIE COLMAIbHO-DPKOHOMUYECKUX, 33a/layaX. 3HAKOMCTBO C OCHOBaAaMHU MaTE€MaTU4E€CKOro
aHanmm3a  CIOCOOCTBYET  Pa3BUTHIO  A0OCTPAaKTHOTO,  (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHSI, ()OPMHUPOBAHUIO YMEHHI pAacO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TeXHHKE U HCKyccTBe. OOyyarolmuecss y3HAIOT O BbIIAIOIINXCS
pe3yibTaTax, MOJIYYEHHBIX B X0JI€ Pa3BUTUS MAaTEMATUKHU KaK HAyKH, U UX aBTOPax.

Cooeprrcamenvno-wemoouueckana aunus «Muooxcecmea u no2uka» B OCHOBHOM
MOCBAIIICHA 3JIEMEHTAM TEOPUU MHOMXECTB. T€OpEeTUKO-MHOKECTBEHHbBIE MPE/ICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKU W T[peajiaraloT HauboJsee
YHUBEPCAJIbHBIN S3bIK, 00BEAUHSIONINM BCE pa3/ieNibl MAaTEeMAaTUKU U €€ TMPUIIOKEHUM, OHU



CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE JUCHUIUIMHEI B €IMHOE 11enoe. [loaToMy BakHO 1aTh
BO3MOKHOCTh IIKOJIbHUKY ITOHUMATh TEOPETHKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOU
MaTE€MaTUKH U UCTOJIb30BATh €T0 JJIsSl BBIPA)KEHUS CBOUX MBICIIEH.

B kypce «AnreOpa M Hayajia MaTeMaTUYECKOTO aHaIU3a» IPHUCYTCTBYIOT TaKkKe
OCHOBBI MAaT€MAaTHYECKOI0 MOJEIUPOBAHUSA, KOTOPhIE MPHU3BAHbI CPOPMUPOBATH HABBIKU
IIOCTPOCHMSI MOJIEJIEW PEaJbHBIX CUTyalUW, WCCIECIOBAHMS ITUX MOJEIEH C MOMOIIBIO
anmapara aireOpbl M MaTEeMaTHYeCKOro aHaiu3a M HUHTEpHpeTaluyd MOJyYEeHHbBIX
pe3ynbpTaToB. Takue 3aJaHus BIUIETEHBI B Ka)KIbIM W3 PAa3[e€iIOB MPOTPAMMBbI, MOCKOJIBKY
BECh MaTepual Kypca IIMPOKO HMCIOJIB3YETCA I PELICHMs NPUKIAAHBIX 3axad. llpu
pPEIICHUH peabHBIX MPAKTHUECKUX 3a]ad ydalluecs pa3BUBAIOT HAOIIOJATENbHOCTb,
YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCMIOIb30BATh aHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATh Mpodiemy. [lesreabHocTh Mo (POPMUPOBAHUIO HABBIKOB
pelieHns NPUKIAAHBIX 3aJad OPraHu3yeTcs B IPOLECCE HM3YYEHUsT BCEX TEM Kypca
«Anredpa 1 Havajga MaTEMaTU4YECKOI'O aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM Im1aHe Ha M3y4YeHUe Kypca «Airedpa U Hadyalla MaTeMaTHYECKOTO aHaJIn3a» Ha
0a3oBoM ypoBHe oTBoauTCs: B 10 ki1acce - 2 yaca B Hegemo (2 4 3a 34 Henenu = 68 u)
B 11 kmacce - 3 yaca B Hezmenmo (3 4 3a 34 nenenn = 102 1)
BCEro 3a JiBa roja ooy4yenus — 170 gacos.

COJEP XAHME YYEBHOI'O KYPCA

10 KJIACC
Yucaa ¥ BLIYKMCICHUSA

Panvonanpapie  uyncna. OOBIKHOBEHHBIE W JIECATUYHBIE ApOOHM, MPOLIEHTHI,
OCCKOHEUHBIE MePHOINYECKUE NpoOou. AprudMeTHIecKre orepaluu ¢ palMOHATBHBIMU
JuCJIaMu, MpeoOpa30BaHMs YUCIOBBIX BhIpakeHui. [I[puMenenre npooeit u IpoLeHTOB
JUT peIICHUS PUKIIAAHBIX 3a74a4 U3 PA3JIMYHbIX OTPACIIEH 3HAHUU U PEATHbHON KU3HU.
JleiicTBuTENbHBIC YnCa. PalimoHanbHbIE U UPPAIMOHATIBHBIC YKcia. ApupMeTUYECKUe
omepanuu ¢ JACHUCTBUTENbHBIMU uuciaamMu. [IpuOmmkEéHHbIE BBIYMCICHUS, IPaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3ybTaTa BEIYMCICHUMN.
Crernienb ¢ 1ienbiM nokazateneMm. CtangaptHas ¢popMa 3aIuCH IEUCTBUTEIBHOTO YUCIIA.
Hcnonp3oBanue moaxonsiei GopMbl 3auch JEeHCTBUTEIBHBIX YUCEN IS PEIICHHUS
MMPAKTUUYECKUX 3a7a4 U MIPEJICTABICHUS JAHHBIX.
Apudmernyeckuii KOpeHb HaTypajdbHOW cTemeHu. JlelicTBus ¢ apudMeTHUYECKUMHU
KOPHSIMH HaTypaJIbHOM CTETIEHH.
CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUs U HEPABEHCTBA
ToxnecTBa u TOXJECTBEHHbIE npeoOpa3oBaHus. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYJIBI.
YpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pemieHne HepaBeHCTBAa. Merton
MHTEpBaJIOB. Pelienue nenbix u ApoOHO-pallMOHATbHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB. PelieHrne TpuroHoMeTpuyecKnx
ypaBHeHUW. [IpuMeHeHuEe ypaBHEHUNM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX
3a/1a4 U 3a7]a4 U3 pa3IuyHbIX 00J1acTel HAYKU U PeaIbHOM )KU3HH.




DYHKUNY U Tpa@uKu

OyHkIMsA, crnocoObl 3ananus ¢yHkuud. ['paduk ¢yHkuuud. BzaumHO oOpaTHbIE
bynkuun. O61acTh onpeaeaeHus 1 MHOXKECTBO 3HaueHuil GyHkuuu. Hynu QyHkuum.
[IpoMesxyTkH 3HAKOMOCTOAHCTBA. YETHBIE U HeUETHbIE PyHKIMU. CTeneHHas QyHKIMS
C HaTypaJIbHBIM U 1IeJIbIM TMoka3zaTteneMm. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk
KOpHs N-0i CTEICHH. Tpuronomerpuyeckas OKPY>KHOCTb, OIIPELICIICHUE
TPUTOHOMETPUYECKHUX (DYHKLIHUM YUCIOBOrO apryMeHTa.

HavaJjia MaTeMaTH4e€CKOIr0 aHAJIM3a

ITocnenoBaTeapbHOCTH, CIIOCOOBI 3aJaHUS TTOCJICIOBATEILHOCTEH.

MOHOTOHHBIE  TOCIIEIOBATENbHOCTH.  ApudMeTndeckas W TeoMeTpuueckas
POTPECCUM.

beckoneuno yObIBatomiass reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO
yObIBatoleld reoMerpuuecko mporpeccun. Dopmysa  CIOKHBIX  MPOIEHTOB.
Hcnonb3oBanre Nporpeccuu sl pelieHus peasibHbIX 3aj]1ad MPUKIIAJIHOrO XapakTepa.

MHo:KeCcTBa U JIOTHKA

MHO0eCTBO, onepanuu HaJ MHO>KECTBaMH. JnarpamMmmbl
Ditnepa—Benna. [IpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO ammapara JJjisi ONMUCaHUs
peabHBIX MPOIIECCOB U SIBJICHUMN, TIPU PEIICHUH 3aa9 U3 JPYTUX YUeOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CIEACTBUE, JOKA3aTEIbCTRO.

11 KIACC

YucJja 1 BLIYUCIEHUS
Harypanbasie u uenble yucna. [lpuszHaku genumocTd menbix uuced. CTeneHb ¢
palnMoHadbHBIM TMoKa3areneM. CBolicTBa crenenu. Jlorapudm uucna. JlecsTuunbie u
HATypaJIbHBIC JIOTapU(PMBI.

YpaBHEHUS ¥ HEPABEHCTBA

[Ipeobpa3oBanue  BbIpaKeHUM, cojaepkamux  Jorapudmel.  IIpeoOpazoBanue
BBIPDAXKCHUHM, COJAEp)KAIUX CTENEHU C paluOHAJIbHBIM ToKa3aTeneM. [Ipumepsl
TPUTOHOMETPUUECKUX HEPABEHCTB. 11loka3arenbHbple ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuyeckne ypaBHEHHS W HepaBeHCTBA. CHUCTEMbl JTUHEHHBIX YpaBHEHUH.
Peuienrie mpukiIagHbIX 337124 C TOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHU. CHUCTEMBI U
COBOKYITHOCTM pPalMOHAJIbHBIX YPaBHEHUW W HEPaBEHCTB. lIpuMeHeHne ypaBHEHHH,
CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMATHUYECKMX 3aJad M 3a4a4 U3 Pa3IMYHbIX
oOnacTeil HayKH U peajbHOU KU3HH.

DYyHKIUY U TpaduKu

Oynkmus.  [lepuwognyeckne QyHkmuu. [IpoMexyTKn MOHOTOHHOCTH — (YHKIIHH.
MakcumyMbl u MHUHUMYMBl (QyHKImu. HanOonpiiee w HauMeHbIee 3HAYCHUE
GyHKIIMK HA TIPOMEXyTKe. TpuroHomerpudeckue (GyHKIUUA, UX CBOWCTBA U TpaduKy.
[lokazarenbHass u Jorapudmuueckas (yHKIMM, HX CBOWCTBA U  rpaduKu.
Hcnonw3oBanue rpa@ukoB QyHKUMM 711 pElICHUS] YPABHEHUN W JTUHEHHBIX CHCTEM.
Ncnonw3oBanue rpadukoB QyHKIUI ISl UCCIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbI€ BOZHUKAIOT MPU PEIICHUU 3aJa4 U3 JIPYTrUX YYEOHBIX MPEAMETOB U peaibHOU
KU3HU.




HayaJjia MaTeMaTH4YeCKOI0 aHAJIU3A

HenpepoiBHble hyHKIMH. MeToa MHTEpBANIOB 1S pellieHus HepaBeHCTB. [IpousBoaHas
¢yakuuu. ['eomerpuueckuid U Qu3nyeckuid cmbica Mpou3BOAHOU. IIpou3BogHBIE
ANIEMEHTApHbIX  QyHKUUHA.  DopMysibl  HAXOXKIECHHUS  NPOU3BOJHONM  CYMMBI,
MpPOU3BEACHUS M 4YacTHOro (QyHkuui. [IpumMeHeHune npou3BOJHOM K HCCIEIOBAHUIO
(yHKUMH Ha MOHOTOHHOCTh M 3KcTpeMyMmbl. Haxoxxaenue HauOonbllero u
HAaMMEHbILIEro 3HaueHus (yHKUMM Ha oTpe3ke. llpuMeHeHwe TpPOU3BOIHON IS
HAaXOXXICHMS HAWIy4llIero pEUIeHHWs B NPUKIAIHBIX 3aJadax, Ui OIPEACIICHUs
CKOPOCTH TIpoliecca, 3ajlanHoro ¢popmyioi miu rpadgukom. [lepBoobpasnas. Tabnuna
nepBooOpa3ubiX. HTErpai, ero reomeTpudeckuii u Gpu3ndeckuii cMbici. Beraucienue
uHTerpaia no gpopmyne Hetorona—Jleitonuna.

INIJTAHUPYEMBIE PE3YJIBTATHBI

OcBoenue ydyeOHOTO npeamera «MaTemaTuka» JOJKHO 00€CTIeUYnBaTh JOCTUKEHUE
Ha YPOBHE CPEJIHETO OOIIEro 00pa3oBaHus CIACAYIONINX JUYHOCTHBIX, METANPEIMETHBIX U
IIPEMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3Y/IbTATbI
JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS MPOrPaMMbl yueOHOTO MpeaMeTa

«MaremaTuka» XaPaAKTCPUIYIOTCA OBJIAACHUCM:

I'paskaaHcKoe BOCIIMTAHME:
c(hOPMUPOBAHHOCTHIO TPAXAAHCKOW TIO3UIIMK OOy4Yarolierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA,
IpeACTaBICHUEM O MAaTEMAaTUUECKUX OCHOBaX (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIETYP TPaKIaHCKOTo 001ecTBa (BRIOOPHI, OMIPOCHI U TIp.),
YMEHHMEM B3aUMOJICHCTBOBATh C COILIMAJIBLHBIMM MHCTUTYTAMH B COOTBETCTBHM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTHyecKoe BOCIIUTAHME:
c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKIaHCKON HUISHTUYHOCTH, YBAXKEHUS K IPOILIOMY
Y HACTOSIIEMY POCCHUMCKOW MaTEMaTHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHMKEHUSM POCCHUMCKMX MATEMaTUKOB U POCCHUCKOU
MAaTEMAaTHYECKOW IIKOJbI, K MCIIOJIb30BAHUIO ITUX JOCTHKEHUW B JPYTUX HAyKax,
TEXHOJIOTHUSAX, chepax YKOHOMHUKH.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHUEM JTYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, YTHMYECKOTO TIOBEICHHUS, CBS3aHHOTO C
MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIbHOCTBIO YUYEHOTO;
OCO3HAHUEM JINYHOTO BKJIaJ]a B IOCTPOCHUE YCTOMYUBOTO OYTyIIETO.

JCcTeTHYECKOE BOCIIUTAHME:
ACTETUYECKUM  OTHOIIEHHMEM K  MHPY, BKJIOYasg OCTETUKY  MAaTEMAaTHYE€CKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, PEIICHUN, PACCYKICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.




Du3nyecKoe BOCIIUTAHME:
cOpMUPOBAHHOCTHIO yMEHHUS TMPUMEHATh MaTeMaTHYECKWE 3HAaHHUA B HHTEpecax
310pOoBOrO0 M 0Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pOBbIO  (3I0pOBOE MHTAaHHWE, COAJIAHCHUPOBAHHBIM pPEXHM 3aHATUH U  OTIbIXA,
peryisipHas QpuznuecKkas akTUBHOCTD);
(¢u3NYEeCKOoro  COBEPIICHCTBOBAHMS, TMPH 3aHATHIX CHOPTHBHO-03OPOBUTEIBHOM
JESITEbHOCTEHIO.

TpyioBoe BoclIUTAHME:
TOTOBHOCTBIO K TPYAY, OCOBHAHUEM LIEHHOCTH TPYAO0JIIO0US;
WHTEPECOM K pas3iu4yHbIM cdepaM TpoPecCUOHATBLHON NESITEIbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKON U €€ MPWIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyayiiei
npodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO
Ha NPOTSKEHUU BCEU KU3HU;
FOTOBHOCTBIO K AaKTMBHOMY YYAaCTHIO B PELICHUM MPAKTUYECKHUX 3aJa4 MATEMATUYECKOU
HAaIpaBJICHHOCTH.

IKOJOTHYECKOEe BOCIUTAHHE:
c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYpPhl, TMOHHUMAHWEM BIIHMSHUS COLMAIBHO-
YKOHOMUYECKHUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM CPebl, OCO3HAHUEM
I00aJIBFHOTO XapaKTepa AKOJOTHUECKUX MPodIIeM;
OpUEHTAIMEH Ha MPUMEHEHHE MaTeMaTHYECKMX 3HAHWU JUIA pelieHus 3ajad B 00JacTu
OKpY’Karoliel cpejibl, INIAHUPOBAHMS TTOCTYITKOB U OIEHKH WX BO3MOJKHBIX MOCJIEICTBUN
JUTSL OKPYIKaFOIIEH CpeIbl.

IleHHOCTH HAYYHOI'0 IO3HAHUSA:
c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOIIECTBEHHOW MPAKTHUKU, TOHHMMAaHUEM MaTEMaTHYECKON HayKH Kak
chepbl 4eIOBEUECKON JESITENIbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYUMOCTH JJIS Pa3BUTHS
LUMBWIN3ALMH; OBJAJCHUEM SI3bIKOM MAaTEMaTUKH W MAaTEMaTUYECKOM KYJIbTYpOH Kak
CPEACTBOM  TIO3HAHUSA  MHUpPA; TOTOBHOCTBIO  OCYIIECTBIIATH  IIPOEKTHYH U
HCCIIEI0BATEIBCKYIO JESITENBHOCTD VH]JIUBUYaIbHO u B rpymnme.

METAIIPE/IMETHBIE PE3Y/IbTATbI
MeranpenMeTHble  pe3yiabTaThl OCBOEHHS MPOTpaMMbl  y4eOHOTrO TMpeaMeTa

«MareMaTuka XapaKTepU3yIOTCS OBJIQ/ICHUEM
YHUBEPCATHHBIMU ITO3HABATEIIHHBIMU JICHCTBUSIMH, YHUBEPCATbHBIMA
KOMMYHUKATHBHBIMH JICUCTBUSIMH, YHUBEPCAITBLHBIMH PETYISITUBHBIMH JICHCTBUSIMH.

1) YHuBepcaabHbIe IO3HABATEIbHbBIE AeliCTBHS 00ecreunBaroT dbopmupoBanue
0a30BBIX KOTHUTHUBHBIX TIPOIECCOB OOy4aromuxcsi (OCBOGHHUE METOJOB TIO3HAHUS
OKPY’KaIOIIEro MUpa; MPUMEHEHUE JIOTUYECKHUX, UCCIEA0BATEILCKUX OINEpalnii, yMEHUM
paboTtath ¢ uH(pOpMaLUei).

ba3oBble Jjornueckue N1eicTBUA:
BBISBJISITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC IPHU3HAKKM MaTeMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOUIEHUM MEXIY TMOHATHIMU, (HOPMYIUPOBATH OMPEACIICHUS TMOHSITHI;




yCTaHaBJIMBAaTh CYIIECTBEHHBIM NMpPHU3HAK KiAacCU(HUKAIMU, OCHOBaHUS JJIsi 000OIIEHUS U
CpPaBHEHUs, KPUTEPUU IIPOBOAUMOI0 aHAIIN3A,

BOCHPUHUMATh, (OPMYIMPOBATH U NPEOOPa3OBBIBATH CYKJEHUSA: YTBEPAUTEIbHBIE U
OTpULATENIbHbIC, €AUHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE,

BBISIBJISITh MaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUUsi B (aKTax,
JAHHBIX, HAOMIOACHUSAX U YTBEPXKICHUAX; Mpeiaratb KPUTEPUU I  BbISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYN;

JeJ1aTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX U HMHAYKTHBHBIX
YMO3aKJIOYEHUN, YMO3aK/IOYEHUHN 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JTOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUU (IIpsIMbIE U
OT IPOTHUBHOIO), BBICTPAUBATh APT'YMEHTALIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

BBIOMPATh CMOCOO pelieHus: ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHusi, BbIOUpaTh HanOoJiee TOAXOMSIIUNA C y4ETOM CaMOCTOSITETBHO BBLIEIEHHBIX
KpUTEPUEB).

ba3oBhle nccie10BaTeIbLCKHE JIeiiCTBIA:
UCIIOJIb30BaTh BOIIPOCHI KaK MCCIICIOBATEIILCKUI HHCTPYMEHT TMO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (PUKCHUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE U JIAHHOE,
(dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOKO TIO3UIUIO, MHCHHUE;
NPOBOJAUTh  CAMOCTOSITCIPHO — CIUTAHMPOBAHHBIA  SKCIEPUMEHT, HCCJIACAOBAHHE  I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBJICHUSIMU, TIPOIECCAMU;
CaMOCTOSTEILHO (OPMYIIHPOBATH 00OOIICHHS M BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIFOJICHHSI, HWCCJICAOBAHMS, OICHWBATh JOCTOBEPHOCTh ITOJIYYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 00OOIIEHHIA;
IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTaTh MPEAMOI0KCHHS O
€ro Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:
BBISIBIIATH ACQUIMTH HH(OOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIIPOC M IS
peIlIeHUs 3a1a9H;
BbIOWpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH HMHQPOPMAIIMIO PA3IMYHBIX BHIOB U (hopm
MIPEICTaBICHNUS;
CTPYKTYpHpOBaTh  WH(MOpPMAIMIO, TPEACTaBIATb €€ B  pa3audHbIX  (QopMmax,
WJUTIOCTPUPOBATH Tpaduecky;
OIICHMBATh HAA&KHOCTh HMHPOPMAIMM TI0O CAMOCTOSITENBHO  CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcajbHble KOMMYHUKATHBHbBIE AelicTBUS
o0ecrnieunBarOT ChOPMUPOBAHHOCTH COIUATILHBIX HABBIKOB O0yYarOIIUXCS.

Oouienue:
BOCIpUHUMATh U (HOPMYIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHSIMH M ICISIMU

oOllleHMsI; $ICHO, TOYHO, TpaMOTHO BbIpakaThb CBOK TOYKY 3pEHUS B YCTHBIX H



IIACBMEHHBIX TEKCTAX, aBaTh IMOSCHEHUS NO XOAYy PEIICHUS 3aJa4yd, KOMMEHTHUPOBATH
IIOJIy4YECHHBIN pe3yJIbTarT;

B XOZ€ OOCYXAEHMs 3alaBaTh BOIPOCHI IO CYHIECTBY OOCYKIAEMOW TEMBI, IPOOJIEMBI,
pemaeMon 3a/1add, BBICKA3bIBATh WJCH, HALIEJCHHBIC HA MOWMCK PEIIEHUS; CONOCTABIATH
CBOM CY)KJICHHS C CYKIEHUSIMU APYIMX YYaCTHUKOB JMajiora, 0OHapyXUBaTh pa3inyue U
CXOACTBO TMO3MIMI; B KOPPEKTHOH (opme (PopMynHpoBaTh pa3HOIJACUsA, CBOU
BO3PaXKEHNUS;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJa4yd, SKCIIEPUMEHTA, HCCIEIOBAaHMS, INPOEKTA;
CaMOCTOSITEJIbHO BBIOMPATh (OpMAT BBICTYIUIEHHMS C Y4Y€TOM 3a7ad MpE3eHTAUUd U
0COOEHHOCTEN ayAUTOPHUH.

CoTpyIHHYECTBO:

MOHUMATh W HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUYATHHON PabOTHI MIPHU
pelieHnd y4eOHBIX 3a/a4; MPUHUMATh II€JIb COBMECTHOM JEATENbHOCTU, IUIAHUPOBATH
OpraHM3aIMi0 COBMECTHOW paloThl, paclpenensaTh BUIbI pPadoOT, 10roBapuBaThHCS,
00CyX1aTh MPOIIECC U Pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B IPYyMNMOBBIX (Gopmax paboThl (0OCykneHus, oOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIC); BBITIOJHATH CBOIO YaCTh Pa0OTHl M KOOPAUHUPOBATH CBOU JICHCTBHS C
JIPYTUMU 4YJIEHaMH KOMaHJIbl, OIICHUBAaTh KaueCTBO CBOET0 BKJIaJa B OOIIUH MPOJYKT IO
KpUTepusM, ChOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) YHuBepcajibHbIe PeryJsiTUBHBIE eiiCTBHsI 00eCTIeunBaOT POPMUPOBAHHUE
CMBICIIOBBIX YCTAHOBOK M >KU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranusanms:

COCTaBIIATH IJIaH, aJITOPUTM PEIICHUs 3a7]a4M, BBIOUPATh CIIOCO0 PElIeHUs C yUETOM
UMEIOIUXCST  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBAaThb U
KOPPEKTUPOBATh BAPHAHThI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HAaBBIKAMH TTO3HABATEIILHON pedieKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUM
U MBICIIUTENBHBIX TIPOIECCOB, WX PE3YJbTATOB; BIAJETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJISI IIpoliecca U pe3yJibTaTa pelIeH!s MaTeMaTUYECKOM 3a/1a4u;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PEIICHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWICHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBHUSIM, OOBSCHATh HPUUYUHBI
TOCTIKEHUSI UM HEJOCTHKEHUSI PE3YyIbTaTOB NESITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOTO Kypca «AnreOpa v Hadajla MaTeMaTHISCKOT0 aHAIM3ay Ha
YPOBHE CpeaHEro 00IIero 00pa3oBaHus JODKHO 00eCTIeYMBaTh JOCTHKEHHUE CISTYIOMINX
IIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

10 KVIACC

Yucjia 1 BLIYMCJICHUS




OnepupoBaTh NOHATUSAMU: PALMOHATBHOE U JACHCTBUTEILHOE YHUCI0, OOBIKHOBEHHAS U
JecsATUYHasE ApoOb, TPOLUEHThl. BpIMONHATH apudmeTHUecKue Omepauuu C
palMOHAILHBIMU M JI€MCTBUTENbHBIMU 4YHMCJIAMU. BBINONHAT NpUOIMKEHHbBIE
BBIYMCIIEHUS, WCIIONB3Yys IIPpAaBWIA OKPYIJIEHUS, JAENaTb MPUKUAKY H OLEHKY
pe3ynpTata BbhlYMCIeHUH. OnepupoBaTh MOHATUAMU: CTENEHb C LENBIM MTOKA3ATEIEM;
cTaHaapTHas GopMa 3amucu JEHCTBUTENBHOTO YMCIIA, KOPEHb HATYpPaJbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOMASIIYI0 (OpMYy 3alMCH ACHCTBUTENBHBIX YHUCEN JUIsl PEIICHUS
MPAKTUYECKUX 3a/1ad WU MPEICTaBICHHUS AaHHBIX. OnepupoBaTh IMOHATHAMHU: CHHYC,
KOCHHYC M TaHI'€HC ITPOM3BOJIBHOIO YIJIA; MCIIOJIB30BATh 3aMCh ITPOU3BOJBHOIO yria
yepe3 o0paTHbIE TPUTOHOMETPUYECKUE (DYHKIIMH.

YpaBHeHMsI 1 HEPABEHCTBA

OnepupoBaTh  TMOHATUSAMHU:  TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO;  IIEJIOE,
palMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHeHUE; BBIMOTHATE MpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUM U pelIaTh
TPUTOHOMETPUYECKHUE YpPaBHEHMUS. BruInoaHsaTh npeoOpazoBaHus LICIIBIX,
PALMOHAIBHBIX W HPPALMOHATIBHBIX BBIPAXKEHUW W PElIaTh OCHOBHBIE THUIIBI LEIIBIX,
PALMOHAIBHBIX U UPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB. [IpuMEHATh ypaBHEHUS
Y HEPABEHCTBA JUISl pellieHUs MaTeMaTHYeCKUX 3aJiay U 3aJlad U3 Pa3IMuHbIX 00J1acTeit
HAyKd W PEAIbHOM KM3HU. MOJIeTMpPOBaTh pealibHbIe CUTYAIlMH Ha S3bIKE alreOphl,
COCTABJIATh BBIPAXKEHHUS, YPABHEHHS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4d, UCCIEI0BATh
MIOCTPOSHHBIC MOJICTU C UCIIOJIh30BAHUEM alllapara ajareophl.

DyHKUMY U TpaduKu
OnepupoBaTh MOHATUSAMH: (DyHKIMS, crnocoObl 3ananus GYHKIUU, 00J1acTh
OTIpeJIeICHHs] 1 MHOYKECTBO 3HaUeHUM (QyHKIMU, rpa@uK GyHKIIMHU, B3AUMHO OOpaTHbIE
¢ynkiuu. OnepupoBarh MOHATUAMH: YETHOCT M HEYETHOCTh (YHKUUHU, HYJIH
GyHKIMM, TPOMEXKYTKH 3HAKOMOCTOSHCTBa. Mcmonb3oBath Trpaduku (QyHKIWNA 1S
pemenus ypaBHeHUH. CTPOUTh U YUTATh TpapuKK TMHEHHON (PYHKIIMH, KBaJAPATUIHON
byHKIMM, CTeeHHOW (YHKIIMKM C IeJIbIM ToKazaTeneMm. Mcmonb3oBaTh Tpaduku
(GYHKIMN JUIsT UCCIEIOBAaHUs MPOIECCOB W 3aBUCUMOCTEM TNpU pEelIeHUH 3aj1ady
U3 IPYTUX Y4YEOHBIX TMPEIMETOB M PEATbHOM JKH3HU;  BBIpaXKaTbh (QopMyliaMH
3aBUCUMOCTH MEXKITY BEJTMYMHAMM.

HayaJjia MaTeMaTH4Y€CKOI0 aHAJIU3A
OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIBHOCTh, apU(PMETHIECKAsT U TeOMETpHIecKas
nporpeccun. OnepupoBaTh MOHATHIMHU: OCCKOHEYHO YyOBIBAIOMIAs TE€OMETpUYECKas
mporpeccusi, cymMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUIECKON MpOrpeccuu. 3ajaBaTh
MOCJIEIOBATENILHOCTH  PA3JIMYHBIMU crocobamu. Hcnonp3oBarh CBONCTBA
MOCJICIOBATENILHOCTEN M MPOTPECCHM ISl PELICHMS pEealibHBbIX 3a]1a4 NPUKIIAJTHOTO
xapakTepa.

MHo:keCcTBA U JIOTMKA

OnepupoBaTh MOHATUSAMHU: MHOYKECTBO, ONEpPAlMM HAJ MHOXeCTBaMH. VCIonp30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIapar i ONUCAHUS PEAbHBIX MTPOLECCOB U SIBJICHUH,
IpU pEUICHUM 3a/ady M3 JAPYrux ydeOHbIX mnpeameToB. OnepupoBaTh NOHSATUSIMU:
ONpPEAEIEHUE, TEOPEMA, CIIEJICTBUE, TOKA3ATEILCTRO.




11 KVIACC

Yucsa ¥ BLIYUCIEHUS
OnepupoBaTh NOHATUSIMHU: HATYpPAIbHOE, LEJI0E€ YHCIO; HWCMHOJb30BATh MNPU3HAKU
JEJIMMOCTH LIENBIX YMCEN, PA3JI0KEHUE YHUCIIA HA MPOCThIE MHOXKHUTEIN Ul PELICHUS
3ajad.
OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHATIBHBIM MOKA3aTEIIEM.
OnepupoBaTh MOHATHIMU: JIOTapu(PM Yucia, AECITUYHBIE U HATYpaJIbHBIC JTOTApU(PMBI.

YpaBHeHMsI 1 HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHW JUIsl TMpeoOpa3oBaHUsl BBIPAKEHUM; ONEPUPOBATH
MOHATUAMHU: TOKA3aTEJIbHOE YPAaBHEHUWE W HEPABECHCTBO; pEIIaTh OCHOBHBIC THIIbI
MOKa3aTeIbHBIX YPAaBHEHUN M HEPABEHCTB. BBIMOIHSATHL MpeoOpa3oBaHUsl BBIPAKEHUH,
coJieprKalux JiorapudMbl; ONEPUPOBATH MOHATHIMU: JTOTApUPMUUYECKOE YpaBHCHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIC TUIIBI IOTApU(PMUUECKUX YpaBHEHUN U HEPABEHCTB.
Haxonuth pelieHuss mpocTEHIIUX TPUTOHOMETPUUYECKHMX HepaBeHCTB. OnepupoBaTh
MOHATUAMHU: CUCTEMA JIMHEWMHBIX YPAaBHEHHUM U €€ PEIICHUE; HMCIIOJIb30BATh CUCTEMY
JIMHEWHBIX YPAaBHECHUW [UI PEIICHUS NPaKTUYECKUX 3anad. Haxomuts pemeHus
MPOCTENIINX CHUCTEM M COBOKYITHOCTEM pPalMOHAJIbHBIX YPAaBHEHUW M HEPABEHCTB.
MopaenupoBaTh peaibHbIE CUTYallUd Ha SI3bIKE areOphbl, COCTaBIATH BBIPAKCHUS,
YpPaBHEHMS, HEPABEHCTBA U CHUCTEMBI I10 YCIIOBUIO 3aJa4d, UCCIIEI0BATh ITOCTPOCHHBIE
MOJICJIH C MCIIOJIb30BAaHHUEM armapaTa anreOpsl.

DYyHKIUY U rpaduKu

OnepupoBaTh MOHATUAMHU: IepuoANYeckas (QyHKIMS, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMU, TOYKH SKCTpeMyMma (YHKIHMHM, HauOoJiblliee W HaUMEHBIIee 3HAYCHUS
(GYHKIIMU HA TIPOMEKYTKE; MCIOIB30BaTh MX JJISi MCCIIeOBaHUS (YHKIMH, 33aJIaHHON
rpadukoM. OnepupoBaTh MOHATHAMU: TpaPUKH MOKA3ATSIBHOM, JIOrapu(PMHUUCSCKON U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pa’kaTh WX HA KOOPJIWHATHON IUIOCKOCTH H
UCIIONIb30BaTh JJIi  PEIICHHWs yYpaBHEHWUW W  HepaBeHCTB.  M3oOpaxkarh Ha
KOOPJIMHATHOM IIJIOCKOCTH TpauKU JTMHEHHBIX ypaBHEHWW W HMCIOJIb30BaTh UX IS
pEIICHHs] CHCTeMbl JMHEHHBIX ypaBHeHuH. lcmombs3oBaTh Tpaduku GyHKIMA IS
UCCIIEIOBAHUSI IPOLIECCOB M 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCLUUILIHH.

HayaJjia MaTeMaTH4Y€CKOI0 aHAJIU3A

OnepupoBaTh  TOHATHSAMHU:  HENpepbiBHAs  (YHKIUS; MPOU3BOAHAS  (DYHKIINH,
MCIIOJIb30BaTh TEOMETPUUYECKUA W (PU3UYECKUN CMBICT TPOU3BOJHOW ISl PEIICHHUS
3amad. HaxoauTe MpoOW3BOAHBIC DJIEMEHTAPHBIX (DYHKIIMH, BBIYHUCISATH MPOU3BOIHBIC
CyMMBI, TpOU3BENCHHs, dYacTHOro (yHkmmii. lcmons30BaTh MTPOUZBOMHYIO IS
uccinenoBaHus (PyHKIMKM HA MOHOTOHHOCTb M 3KCTPEMYMbI, TPUMEHATHh PE3YIbTaThI
WCCIEOBaHUS K TOCTpoeHWt0 rpadukoB. Mcmonb30BaTh TPOU3ZBOMHYIO IS
HAXOXJCHHUS HAWJY4IIEro pEIICHUS B MNPUKIAIHBIX, B TOM YHUCIE COLHAIBHO-
AKOHOMUYECKHUX, 3aadax. OnepupoBaTh MOHATUSIMHU: TMEPBOOOpa3Has U HHTETpal;
MOHUMATh TEOMETPUYECKUH U  (PU3MYECKUM CMbICH  HHTerpana. Haxoautb
MepBOOOpAa3HbIE AJIEMEHTApHBIX (PYHKIUN; BBIYUCIATH MHTErpal 1o Qopmylie
Hprorona—JleitOnuma. Pemare mpuKiIagHble 3aJa4d, B TOM 4YHCIE COLMAIBHO-
AKOHOMHUYECKOTO U (PU3UYECKOr0 XapaKTepa, CPeACTBAMU MaTEMAaTUYECKOr0 aHaIHN3a.




TEMATHYECKOE IINIAHUPOBAHHUE

10 KVIACC

HaumeHnoBaHue pasneinos u KoanyecTBo yacoB DNEeKTPOHHBIE
No TEM MPOTPAMMEBI Beero | Kontpon | IIpaktuueck (g poBbIe)
n/n paboThI paboThI 00pa3oBaTEIbHBIE
pecypcehl
1 MHOecTBa pallHOHAIBHBIX
U NEUCTBUTEILHBIX YUCE. 14 1 http://school-
ParrionanbHbie ypaBHEHHS collection.edu.ru/
1 HEpPaBEHCTBA
2 OyHKIMH U TpaduKH. 6 http://school-
CrereHsb ¢ 1eIbIM collection.edu.ru/
IOKa3aTeyieM
3 ApudmeTrueckuii KOpeHb 18 http://school-
N—Oii CTEICHHU. 1 collection.edu.ru/
HppannoHaabHbIE
ypaBHEHHS U HEPABEHCTBA
4 ®dopMyJibl TPUTOHOMETPHH. 22 http://school-
Tpuronomerpudeckue 1 collection.edu.ru/
ypaBHEHUS
5 ITocnenoBaTeabHOCTH U 5 http://school-
POTPECCHH collection.edu.ru/
6 [ToBTOpeHwue, 0000IIEHNE, 3 1 http://school-
CHUCTEMATH3aLMs 3HAHUU collection.edu.ru/
OBIHIEE KOJIUYECTBO
YACOB 110 ITPOTPAMME 68 4 0
TEMATHYECKOE IINIAHUPOBAHUME 11 KJIACC
KonunuectBo yacoB DNEeKTPOH
No HaumeHnoBanue pa3nenos u teM K (mdpoBbIe)
1/ IPOTPaMMBbl Bcero OHTP [Ipaktnu | 0Opa3oBaTen
paboThl
paboTHI pecypChl
1 IToBTOpEeHue 3
CreneHb ¢ paMOHAIBHBIM
2 nokazarejeM. IlokazarenbHas 12 http://school-
¢dbynkuus. [TokazaTenbHbie collection.edu.ru
ypaBHCHHS U HEPABCHCTBA
3 Jlorapupmuueckas (yHKIUS. 13 http://school-
JlorapuMuyeCcKre ypaBHECHHS collection.edu.ru




Y HEPABEHCTBA
Tpuronomerpuyeckue
A (yHKIMH U UX rpaduKu. v 1 http://s_chool-
Tpuronomerpuyeckue collection.edu.ru
HEPAaBEHCTBA
5 IIpousBonHas. IIpumenenune 29 1 http:/_/school-
MIPOU3BOJHOU collection.edu.ru
6 WuTerpai u ero npuMeHeH s 10 http://school-
collection.edu.ru
7 Cucrembl ypaBHEHHI 13 1 corlﬁzii/ilsghec:ﬂ.-ru
8 HartypanbHbie 1 11e51b1€ yncaa 6 http://s_c hool-
collection.edu.ru
[ToBTOpEeHnue, 06001IeHNE, 16 1 http:/_/school-
cucTeMaTHu3alusa 3HaHu! collection.edu.ru
OBIIEE KOJIMYECTBO YACOB 102 6 ]

1O ITPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHUE 10 KJIACC

No Tema ypoka KonnuecTBo yacon Hara DJNIeKTPOHHBIE
n/ Bcero | Kourpon | [Ipaktnu | u3y4eHus 1udpoBbIe
| paboTel | paboTHI oOpa3zoBaten
pecypchl
MHoxkecTBa pallMOHAJIBbHBIX http://school-
U 1eliCTBUTEJIbHBIX YHCEI. 14 collection.edu.ru
PanuoHaibHbIe ypABHEHUS U
HepaBeHCTBA
1 | MHOXecTBO, oIepaiuu 1 Centsa0pn- | http://school-
HaJl MHOKECTBAMH. OKTSIOPB collection.edu.ru
JlnarpaMmbl
Oitnepa—Benna
2 | ParmoHaibHbBIE YHCIIA. 1 http://school-
OOBIKHOBEHHBIE U collection.edu.ru
NeCATHUYHbIE TPOOH,
MPOIICHTHI, 0ECKOHEUHBIE
MepUOIUYECKUE NpooHU
3 | Apudmetnueckue 1 http://school-
OIeparuy ¢ collection.edu.ru
paloHaIbLHBIMA YHCIAMH,
npeoopazoBaHus
YUCJIOBBIX BBIPAKCHHM
4 | BxogHast KOHTpOJIbHAsS 1 1




pabota

5 | [Ipumenenue npobeit u http://school-
IPOLIEHTOB /ISl PELICHUS collection.edu.ru/
MIPUKJIAHBIX 33724 U3
Pa3IMYHBIX OTpacien
3HAHWUU U PEaIbHOU KU3HU

6 | JIclicTBUTECIBHBIC YUCIIA. http://school-
Panmonanbsubie u collection.edu.ru
MppALMOHAIBHBIE YHCIIA

7 | ApudmeTtnueckue http://school-
olepanuu ¢ collection.edu.ru/
NENCTBUTEIIBHBIMU
yuclIaMu

8 | [IpubnmxEnnbIe http://school-
BBIYHCIIEHMS, IPABHIIA collection.edu.ru/
OKpPYTJIEHUS, IPUKUAKA U
OLICHKA pe3yJibTaTa
BBIYHCJIEHU I

9 | ToxnecrBa u http://school-
TOKJICCTBCHHBIC collection.edu.ru/
npeoOpa3oBaHus

10 | YpaBHeHue, KOpeHb http://school-
YpaBHEHHUSA collection.edu.ru/

11 | HepaBeHCTBO, pelieHHE http://school-
HEPABEHCTBA collection.edu.ru/

12 | MeTtox uHTEpBAJIOB http://school-

collection.edu.ru

13 | Pemenue 11e1pIX 1 http://school-
IpOOHO-paIMOHATBHBIX collection.edu.ru/
YpPaBHEHUN U HEPABCHCTB

14 | KontponbHas pabora: http://school-
"MHOKECTBA collection.edu.ru/
palMOHAIBHBIX U
NEUCTBUTEIIBHBIX YUCETL.

PanmonanbHble ypaBHEHUS
Y HEpaBEHCTB"
DOyHKUMU U TPAPUKH. C23
CreneHb ¢ HeJIbIM OKTAOps
noKasareJjeM

15 | ®ynaknus, cmocoObl http://school-
3a/1aHusl PYHKIIUH. collection.edu.ru
B3aumuo oO6patHbie /
byHKIIUN

16 | I'paduk pysKIIHN. http://school-

OO6nacTp onpenesieHus u
MHOKECTBO 3HAYECHUI

dbynkuun. Hynu yHkuuu.
ITpoMexyTKH

collection.edu.ru
/




3HAKOIIOCTOAHCTBA

17 | YérHbIC 1 HCUETHBIC 1 http://school-
GyHKIIMN collection.edu.ru/

18 | CreneHb ¢ HEIBIM 1 http://school-
[OKa3aTeJIEM. collection.edu.ru
CranpgaptHas popma /
3aIUCH JEUCTBUTEIBHOTO
qucia

19 | Ucnionp3oBaHme 1 http://school-
noaXoAsed hopMbI collection.edu.ru
3amuCH JEeHCTBUTEIBHBIX /
quCces JJIsl PeIICHUS
IPaKTUYECKUX 3a71a4 U
PECTaBICHUS TAHHBIX

20 | Crenennast GyHKIUS C 1 http://school-
HaTypaJbHBIM U LEJIBIM collection.edu.ru/
nokasareniem. E€ cBoricTBa
U rpaduk

ApupmMeTnyecKkuii KOpeHb C20
N—oii CTeNmeHH . 18 HOAOPs
HppauuonajabHble A0 KOHIA
nexaopst
YpaBHEHHS U HEPABEHCTBA

21 | ApudmeTrueckuii KOpeHb 1 http://school-

HaTypAJIbHOU CTEIECHU collection.edu.ru
/

22 | CBolicTBa 1 http://school-
apupMETHIECKOTO KOPHS collection.edu.ru
HATypaJIbHOU CTETICHU /

23 | CBolicTBa 1 http://school-
apu(hMETHIECKOTO KOPHS collection.edu.ru/
HATypaJbHOU CTENICHU

24 | CBolicTBa 1 http://school-
apuPMETHIECKOTO KOPHS collection.edu.ru
HATYPAIHHOM CTETICHU /

25 | JleticTBus C 1 http://school-
apuPMETHICCKUMHU collection.edu.ru
KOPHSIMHU N—O0} CTEIEHH /

26 | JleticTBus C 1 http://school-
apu(PMETHIECKHMH collection.edu.ru/
KOPHSIMU N—OM CTEICHU

27 | eiicTBus c 1 http://school-
apupMeTUIECKUMHU collection.edu.ru

KOPHSIMU N—OM CTEIICHU

/




28 | JleticTBus ¢ 1 http://school-
apupMEeTUIECKUMHU collection.edu.ru
KOPHSIMH N—O# CTEHCHH /

29 | JleticTBus ¢ 1 http://school-
apu(pMETUUECKUMH collection.edu.ru/
KOPHSIMU N—OU CTEINCHU

30 | Pemenmne 1 http://school-
HppallMOHAILHBIX collection.edu.ru
ypaBHEHUU /

31 | Pemenue 1 http://school-
HppallMOHAILHBIX collection.edu.ru
YpaBHEHUU /

32 | Pemenue 1 http://school-
MPPAIMOHATEHBIX collection.edu.ru/
YpaBHEHUU

33 | Pemenne 1 http://school-
UppariOHaIbHbBIX collection.edu.ru
ypaBHEHUN U HEPABEHCTB /

34 | Pemenue 1 http://school-
UppariOHaIbHbBIX collection.edu.ru
ypaBHEHUN U HEPABEHCTB /

35 | Bauer Nel «Pemenue 1 20 nexabps | http://school-
MPPAIMOHATBEHBIX collection.edu.ru/
YpPaBHECHUI

36 | KontponwsHas paboTa: 1
"ApudMeTHIECKUI KOPEHB
N—OM CTENEHHU.

HNppanuonanbsHbie
ypaBHEHUSA U
HepaBeHCTBA"

37 | CpoiicTBa 1 rpaduK KOpHS 1
N-Oi CTENEHU

38 | IloBTOpHBIIT 3a4eT 1 28 nekabpst

®opmyJibl TPUTOHOMETPHH.
Tpuronomerpuueckune 21
YPaBHEHHS

39 | Cunyc, KOCUHYC M TAaHTCHC 1 c1o http://school-

YHCJIOBOTO apryMeHTa AHBapA collection.edu.ru
/

40 | CuHyc, KOCHHYC U TAaHTCHC 1 http://school-
YHCJIOBOTO apryMEHTa collection.edu.ru

41 | ApKcuHyC, apKKOCUHYC U 1 http://school-
ApKTaHI'€HC YHCIOBOIO collection.edu.ru/
apryMeHTa

42 | ApkcuHyC, apKKOCUHYC U 1 http://school-

APKTAHT€HC YMCIIOBOTO
apryMeHTa

collection.edu.ru
/




43 | TpUroHOM. OKPY>KHOCTb, http://school-
OIIpEeIeIeHNE collection.edu.ru
TPUTOHOMETPHIECKUX /

(yHKIUH 4HCITIOBOTO
aprymeHTa

44 | OcHOBHBIC http://school-
TPUTOHOMETPHUECKHE collection.edu.ru/
bopmyIibl

45 | OcHoBHBIC http://school-
TPUTOHOMETPHUYECKHUE collection.edu.ru
bopmyIibl /

46 | OcHOBHBIC http://school-
TPUTOHOMETPUYECKHUE collection.edu.ru
dbopmyIibl /

47 | IIpeobpazoBanue http://school-
TPUTOHOMETPUUECKUX collection.edu.ru/
BBIPAKCHUH

48 | [IpeobpazoBanme http://school-
TPUTOHOM. BBIPAXKCHUU collection.edu.ru

49 | [IpeobpazoBanue http://school-
TPUTOHOM. BBIPAXKCHUU collection.edu.ru

50 | [IpeobpazoBanue http://school-

TPUTOHOM. BBIPKEHHI

collection.edu.ru/

51 | 3auet No2 «OcHOBHEIE 21 ¢espans
TPUTOHOMETPUYECKUE
bopMyITBI)

52 | Pemenue http://school-
TPUTOHOMETPUYECKUX collection.edu.ru
YpaBHEHUU /

53 | Pemecuue http://school-
TPUTOHOMETPUYECKUX collection.edu.ru
ypaBHEHU /

94 | Pemenue http://school-
TPUTOHOMETPHYECKUX collection.edu.ru/
YpaBHEHUMU

95 | Pemenne http://school-
TPUTOHOMETPUYECKUX collection.edu.ru
YpaBHECHUI /

56 | Pemenue http://school-
TPUTOHOMETPUYECKUX collection.edu.ru
YpaBHECHUI /

57 | Pemenne http://school-
TPUTOHOMETPHYECKIX collection.edu.ru/
ypaBHEHUM

58 | 3auet Ne3 28 mapra
«Tpuronomerpuueckue

YPaBHEHUS»




59

KoHnTtponbpHas pabora:
"®@opmyibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHHs"

IHocienoBaTeJIbLHOCTH U
NPOrpeccuu

60

IlocnenoBaTenbHOCTH,
CIIOCOOBI 3aJaHUS
MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE
M0CJIe10BATCIbHOCTH

Cc10
anperns

http://school-
collection.edu.ru
/

61

Apudmernyeckas u
reoMeTpuyecKas
IPOTPECCUM.
Hcnions3oBanue
MPOTPECCUU JIJIs1 PELLICHUS
pealbHBIX 3a7a4
MPUKIIAJHOTO XapaKTepa

http://school-
collection.edu.ru
/

62

Apudmernyeckas u
reoMeTpuyecKas
MIPOTPECCUM.
Hcnons3oBaHue
MPOTPECCUU JIJIs1 PEILICHUS
peaJibHBIX 3a7a4
MPUKIIAJHOTO XapaKTepa

http://school-
collection.edu.ru/

63

beckoneuno yObIBaroras
reoMeTpuIecKast
nporpeccus. Cymma
OeCcKOHEUHO yOBbIBarOIICH
F€OMETPUUECKOU
MIPOTPECCHUH

http://school-
collection.edu.ru
/

64

dopmyna CI0KHBIX
IIPOLCHTOB

http://school-
collection.edu.ru

IToBTOpEHUE, 0000IEHHE,

cucTeMaTu3anus 3HAHUH

Mau

65

O0o0611I€eHHE,
cucTeMaTHu3aIus 3HaHUHU
3a Kypc anareOpsl U Havas
MaTeMaTH4YEeCKOro aHaanu3a
10 xmacca

http://school-
collection.edu.ru
/

66

O060011eHME,
cucTeMaTHu3aIusg 3HAaHUHN
3a Kypc anreOpsl M Havas
MaTeMaTH4YEeCKOro aHaIn3a
10 xmacca

http://school-
collection.edu.ru
/

67

IToBTOpHBIN 3a4ueT




68 | KoHTposibHO-OlLIeHOYHAs 1 1
IpoIeaypa B paMKax
IIPOMEKYTOYHOHN
aTTeCTaIluu

OBIIEE KOJIMYECTBO
YACOB 110 IPOI'PAMME 68 5 -

HOYPOYHOE IIVIAHUPOBAHHUE 11 KTACC

N KonndecTBo yacoB DIEeKTPOH
o
aTa ndpobIc
n/ | Tema ypoka KonTpon A dp
. Bcero 5 [TIpakTuy uzydye | oOpazoBar
a0O0ThI
P paboThI HUS pecypchl
IloBTOpEeHme 3
. gOBz"EIZ‘:I‘;iBHHe . cents6 | https://resh.
ppall pb edu.ru/
ypaBHEHUSI.
[ToBTOpEHME.
5 :{)Eg;(;i(gﬂpnq‘ 1 https://resh.
: edu.ru/
TPUTOHOMETPUUYECK
ypaBHEHUSI.
3 Bxonnast koHTpOsIbHAS 1 1 12.09
pabota
CreneHb ¢ panoOHAJbHBIM
nmoKa3zareJsieM.
Iloka3aTenbHast pyHKUMS. 12
IToka3aTesibHbIE YpaBHEHMSI
U HepaBeHCTBA
https://resh.
4 Crenens ¢ paluoHaIbHBIM 1 C 15.09 p
moKa3zarejeM edu.ru/
. https://resh.
5 CBolicTBa CTEICHH 1 edu.ru/
[TpeoGpa3oBanue https://resh
6 BBLIPAKEHUH, COMEPKALIUX 1 edl r.u /
PalMOHANEHBIE CTENEHN '
IIpeobpazoBanue https://resh
7 BBLIPAKEHUH, COMEPKALIUX 1 edu r.u /
palroHaIbHbBIE CTETICHU
8 ITokazaTenbHbie 1 https://resh.
ypaBHEHUS edu.ru/
9 ITokazaTenbHbie 1 https://resh.
YpaBHEHHUSA edu.ru/




IlokazareabpHbBIE

https://resh.

10 1
HEPABEHCTBA edu.ru/
IlokazarenbHbIC https://resh.

11 1
HEPABEHCTBA edu.ru/

12 ITokazarenbHbIC 1 https://resh.
YPaBHEHUSI U HEPABEHCTBA edu.ru/
3auet Nel

13 | «IlokazarenbHbie 1 10.10
ypaBHEHUS U HEP-Bay
[loka3arenbHast pyHKIUS, https://resh.

14 < . 1
e€ cBOMCTBA U rpauk edu.ru/
KonTtponbhas pabora :

"Crenens ¢
paloHaIbHBIM

15 | moka3zarenem. 1 13.10
[TokazarenbHast GyHKIIHS.

IToka3zarenbHbie
ypaBHEHUsS U Hep-Ba"
Jlorapugmuyeckass QyHKUMS.
Jlorapudmuveckue ypaBHeHU 13
1 HEPABEHCTBA
cle https://resh.

16 | Jlorapudm yucna 1 oxtabp | edu.ru/

https://resh.

17 | Jlorapudm yucna 1 edu.ru/
JlecaTuuHbIE U https://resh.

18 1
HaTypaJbHBIEC JTOTapU(MBbI edu.ru/
Hpeo6pa30vB ArHe https://resh.

19 | BeIpakeHHH, coepKaITUX 1

edu.ru/
JorapudmeI
Hpeo6pa30vB atme https://resh.
20 | BEIpaKECHUH, COMCPIKAIINX 1
edu.ru/
norapuhMbl
Hpeo6pa30vB AHHe https://resh.
21 | BBIpaXXECHUM, COAEPIKAIIUX 1
edu.ru/
norapuhMbl
Jlorapudmudeckue https://resh.

22 1
YpaBHEHHUS edu.ru/
Jlorapudmudeckue https://resh.

23 1
YpaBHEHHUSA edu.ru/
Jlorapudmuyeckue https://resh.

24 1
HEpaBEHCTBA edu.ru/

o5 Jlorapudmuyeckue 1 https://resh.
HEpaBEHCTBA edu.ru/
Jlorapudmuyeckue https://resh.

26 1

edu.ru/

YpPaBHEHUS U HEPABEHCTBA




27

3auer Ne2
«Jlorapupmuueckue
YpaBHEHUS U HEP-Bay

20.11

28

Jlorapudmuueckas
(¢yHK1IMsA, €€ CBOMCTBA U

rpadux

Tpuronomerpuyeckue
(pyHknum 1 ux rpagpukm.

Tpuronomerpuyeckue
HepaBeHCTBA

29

Tpuronomerpuyeckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduku

C22
HOSI0ps

30

Tpuronomerpuyeckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduku

31

Tpuronomerpuyeckue
(GyHKIIMHU, UX CBOWCTBA U
rpaduku

32

[Tpumepsr
TPUTOHOMETPUYECKUX
HEPaBEHCTB

33

[Tpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

34

[Tpumepsl
TPUTOHOMETPUUYECKUX
HEPABEHCTB

35

KonrtponsHas padora:
"Jlorapudmuyeckas

byHKIHS.
Jlorapudmuueckue

YpPaBHEHUS U HEPABEHCTBA.

Tpuronomerpuueckue
(GYHKIIUU U UX TPaPUKH.
Tpuronomerpuueckue

HepaBeHcTBa"

8.12

IIpouszBoaHas.
HMEHEeHHUEe NPOU3BOAHOMH

22

36

HenpepoiBubie GyHKIIMN

Cl11
JeKadp

37

MeToa UHTEPBAIOB JJIA
peIICHUS] HEPABCHCTB

38

[TpousBoaHast pyHKIIMT

39

['eomerpuueckuii u

(bU3UUECKUIA CMBICT




MIPOU3BOTHOU

40

I'eomerprueckuii u
(u3HUECKHl CMBICTT
MIPOU3BOJTHOU

41

IIponsBoaHbIE diIEMEHTAp
byHKIMI

42

IIponsBoaHEIE dIIEMEHTAp
byHKIMI

43

IIponsBoaHas CyMMBl,
IIPOU3BEICHUS, YACTHOTO
byHKIMI

44

[IpousBoaHASE CYyMMBI,
MPOU3BEACHUS, YaCTHOTO
byHKIMI

45

IIpon3BoiHAsI CyMMBI,
IPOU3BE/ICHUS, YACTHOTO

byHKIMI

46

3auet Ne3 «lIpaBuna
nudGepeHITnpOBaAHUS»

47

[ToBTOpHBII 3a4eT

Konen
nexabp

48

[Ipumenenune
IIPOM3BOTHOM K
UCCIIEOBAHUIO () YHKITUH
Ha MOHOTOHHOCTB M
SKCTPEMYMBbI

Cc10
SIHBaps

49

[Tpumenenune
MPOU3BOTHOM K
HCCIIeTOBAaHUIO () YHKITUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBbI

50

[Ipumenenue
MPOU3BOTHOM K
HCCIIeIOBAaHUIO () YHKITUH
Ha MOHOTOHHOCTH U
SKCTPEMYMBI

o1

Haxoxnenue
HauOOJIBIIIETO U
HauMEHBIIIETO 3HAYECHUS
(GYHKITUU Ha OTpPE3Ke

52

Haxoxnenue
HanOOJBIIETO U
HAUMEHBIIIETO 3HAYCHHUS
(GYHKIMM Ha OTPE3Ke

53

Haxoxnenue
HaAUOOJIBIIIETO U




HAaMMEHBLIETr0 3HAYEHUS
(YHKIIMU Ha OTpE3Ke

54

Haxoxnenue
HauOOJIBIIIETO U
HAVMEHBIIIETO 3HAYCHHUS
(YHKIIMU Ha OTpE3Ke

55

IIpumeHenue
MPOU3BOJIHOMU ISt
HAXO0KJICHUSI HAWTYYIIIETO
peIIeHus B IPUKIATHBIX
3aj1ayax, JUisl ONpeAesIeHUs
CKOpPOCTH ITpolLecca,
3aJIaHHOTO (hOPMYJIION WU
rpadukom

56

IIpumenenue
POM3BOTHOM JIJIst
HaXOKJICHUS HAMITYUIIIeTO
peIIeHUs B IPUKIIATHBIX
3aj1a4ax, JJIsl ONpeIeICHHS
CKOpPOCTH IIpolecca,
3aJIaHHOTO (HhOPMYJIION WU
rpaduKoM

S7

KonTtponbshas pabora
"IIpon3BoaHAas.
ITpumeHenune npou3BoAH. "

HuTerpan
U ero NpuMeHeHue

10

deBpan

58

[TepBooOpa3znas. Tabmuia
IepBOOOPA3HBIX

59

[TepBooOpa3nas. Tabmuia
MIepBOOOPA3HBIX

60

WNuterpai,
F€OMETPUUYECKUN U
(M3UICCKUIA CMBICIT
UMHTErpaia

61

WNuTerpai,
r€OMETPUUYECKUN U
(U3UICCKHAIA CMBICIT
WHTErpaia

62

WNuTerpai,
r€OMETPUUYECKUN U
(bU3NUECKUN CMBICTT
WHTEerpaia

63

Brruncnenue nHTerpana
o ¢popmyiie
Hprorona—JleliOHuia




64

Brruuciienue unrerpana
o ¢hopmyie
Herorona—JleliOHuia

65

Brruucienue unrerpana
o ¢hopmyie
Herorona—JleitOuuiia

66

Brruuciienue unrerpana
o ¢hopmyie
Herorona—JleiitOuuiia

67

3auet NoS5 «MHuTerpan u
€ro MPUMEHEHUE

22.02

Cucrembl ypaBHeHHH

13

68

Cucrembl TMHEHHBIX
ypaBHEHUH

C4.03

69

Cucrtembl TUHEHHBIX
YpaBHEHUH

70

Penienue npukiaaHbIx
3a/1a4 ¢ MOMOUIBIO
CHUCTEMBI JIMHEUHBIX
ypaBHECHUH

71

Peuiennie npukinagHbIx
3a/1a4 C MOMOIIBIO
CUCTEMBI JTUHENHBIX
yYpaBHECHUH

72

Pemenune npukiragaeix
3aJ1a4 C IIOMOIIBIO
CUCTEMBbI JJMHEHHBIX
YpaBHECHUU

73

CucTtemMbl 1 COBOKYITHOCTH
LETBbIX, PAMOHATbHBIX,
UppaIlMOHATbHBIX,
MOKa3aTEIbHBIX,
norapuMUYECKUX
YpPaBHEHUW U HEPABEHCTB

74

CucTtemMbl 1 COBOKYITHOCTH
LETBIX, pAMOHATbHBIX,
UppaIMOHATBHBIX,
MOKa3aTEIbHBIX,
norapuMUYECKAX
YpPaBHEHU U HEPABEHCTB

75

CucTtemMbl 1 COBOKYITHOCTH
LEJBbIX, PAlMOHATBHBIX,
UppaIMOHATBHBIX,
MOKa3aTEIbHBIX,
norapumMuyecKux




YpaBHEHUU U HEPABEHCTB

76

Hcnonb3oBanue rpaduxon
GyHKIMN 171 peneHust
YPaBHEHUU U CUCTEM

77

Hcnonb3oBanue rpadukon
GyHKIMN 171 penieHust
YPaBHEHUH U CUCTEM

78

IIprumeHenue ypaBHEHUN,
CHUCTEM U HEPABEHCTB K
pELIEHHUIO 3a1a4 U3
pa3nuuHbIX obnacren
HaYKU U pealIbHOW KU3HU

79

IIprumeHenue ypaBHEHUN,
CHUCTEM U HEPABEHCTB K
pELICHUIO 3a1a4 U3
pa3MuHbIX obnacTen
HAyKU U PEajbHOU )KU3HU

80

KonTtponbshas pabora
"NHTerpan u ero
npuMeHeHus. CUCTEMBI
ypaBHEHUI"

28.03

HartypasabHble U nejable 4uciia

81

HartypanbHbie u 1ienbie
yucia B 33/1a4ax u3
pEATBHON )KU3HU

anpenb

82

Harypanbensbie u nemnsie
yycia B 3a/1a4ax u3
pEATBHON )KU3HU

83

Harypanenbie u nemnsie
YyyCila B 3a/1a4ax U3
pEATBHOU KU3HU

84

[Ipu3Haku nenuMocTu
LEJIBIX YUCEl

85

[Ipu3Haky nenuMocTu
LEJIBIX YUCEl

86

[Ipr3Haky nenuMocTu
LEJIBIX YUCET

IToBTOpPEHUE, 0000IEHHE,
cucreMaTu3anus 3HAHUH

16

87

IToBTOpenue, 06006IIICHNE,
cucTEeMAaTH3alus 3HAaHUM.
YpaBHeHUst

C22
anpens

88

IToBTOpeHue, 060061ICHNE,
cucTeMaTHh3anus 3HaHUH.
YpaBHEHUS




89

[ToBTOpEeHue, 06001IEHHE,
CHCTEMATU3aLU 3HAHUN.
YpaBHeHUst

90

[ToBTOpEHue, 06001IeHHE,
CHUCTEMATH3aLIUs 3HAHUM.
HepaseHctsa

91

[ToBTOpEeHnue, 06001IEHNE,
cucTeMaTu3alus 3HAHUM.
HepaseHncTsa

92

[ToBTOpEeHue, 06001IeHNE,
CHCTEMAaTH3aIMs 3HAHUH.
HepaseHncTsa

93

[ToBTOpenue, 06001IEHUE,
CHCTEMATH3aIIUs 3HAHUH.
CucteMbl ypaBHCHH

94

[ToBTOpenue, 06001IEHNE,
CHCTEMATH3aLIUS 3HAHUH.
CucteMbl ypaBHCHHM

95

[ToBTOpenue, 06001IEHNE,
CHCTEMATH3aLIMs 3HAHUH.
DOyHKIUU

96

[ToBTOpenue, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAHUH.
DOyHKIUU

97

CucremaTu3anys 3HaHUH
3a Kypc anreOpsl U Havam
MaTEeMaTHYECKOTO aHaTn3a
10-11 xmaccoB

98

CucremaTn3anus 3HaHUU
3a Kypc anreOpsl U Havam
MaTeMaTUYECKOrO aHajn3a
10-11 ximaccoB

99

CucreMaTn3anus 3HaHUHN
3a Kypc anareOpsl U Hayasl
MaTeMaTUYECKOrO aHajn3a
10-11 ximaccoB

100

CucreMaTHn3anus 3HAaHUU
3a Kypc anareOpsl U Hayas
MaTeMaTUYECKOT0 aHaIn3a
10-11 ximaccoB

101

[ToBTOpHBIIT 3aueT

102

KonTponbHO-011€HOUHAS
poueaypa B paMmKax
MIPOMEKYTOUYHOU
aTTeCcTaluu

21.05




OBIIEE KOJIMYECTBO
YACOB 110 IPOI'PAMME

102 6

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATE/IBHBIE YYEBHBIE MATEPHUAJIBI JIVTA YYEHHUKA:

1.

Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anre6pa 1 Hauana maTemaTuueckoro ananusa 10-11 kmaccel: yueOHUK Jist
o011eo0pazoBaTeabHbIX OpraHu3aluii: 0a30BbINA U YTIyOJEHHBIH YPOBHH /
(III.A. AnmumoB, FO.M.Konsirun, M.B.TkaueB u 1p. AKITMOHEPHOE OOIIECTBO
«M3narenbcTBO «IIpocBernenue)

METOJHYECKHE MATEPHUAJIBI JUUTA YYUTEJIA

Marematuka: anrebpa U HayaJla MaTeMaTUYECKOTO aHAJIN3a, TeOMETPHS.
AnreGpa u Hauana maTemaTuueckoro ananuza 10-11 kmacchbl: yueOHUK JUIst
0011e006pa3oBaTeNbHBIX OpraHu3aIuii6 0a30BbINA U YIITYOJICHHBIN YPOBHH /
(III.A.AmumoB, FO.M.Konsrun, M.B.TkaueBa u ap. AKIIMOHEpHOE OOIIECTBO
«U3natenscTBO «IIpocBerieHue)

HNunaktrnaeckue Matepuaisl. 1 Oximace. YriryOn€HHbIi 1 6a30BbIN ypPOBEHB /
Tkauépa M. B., ®énoposa H. E. Anrebpa u Hadama MaTeMaTHIECKOTO
aHau3a.

Temarnueckue Tectol. 10 kacc. ba3oBwlit ¥ yriny0a€HHbIN ypOBHU /
®dEnoposa H. E., Tkauésa M. B. Anrebpa u Hadajma MaTeMaTHIECKOTO
aHAJIN3a.

Mertoanueckue pekomenaanun. 10 xkmace /
[a6ynnna M. U.,Tkauésa M. B.,®&noposa H. E. u ap. Anre6pa u Hauana
MaTeMaTHYECKOI0 aHaIn3a.

Junaktrudeckue Marepuaisl. 1 1kmace. YriryOn€HubIii u 6a30BbIN ypOBEHB /
TkauéBa M. B. AnreOpa 1 Hauana MaTeMaTUYECKOTO aHAJK3a.

Tematudaeckue TecTol. 11 kmacc. ba3zoBsriit u yrimyonéHublii ypoBHU /
TkauéBa M. B., ®&énoposa H. E., Anrebpa u Hauaja MaTeMaTHYECKOTO
aHau3a.

Meroauueckue pekomenaanuu. 11 kmace /
Tkauésa M. B., lllabynun M. U., ®énoposa H. E. u ap. Anrebpa u Havana
MaTeMaTU4eCKOro aHaJu3a.




IIU®POBBLIE ObPA30OBATE/IBHBIE PECYPCHI H PECYPCHI CETH

HHTEPHET

http://fipi.ru/ (caitt ©UIIN);
http://school-collection.edu.ru/

https://resh.edu.ru/

https://ps.1sept.ru/ (caiit razetsl «IlepBoe CEHTIOPI»);
http://school-collection.edu.ru/

http://ilib.mccme.ru/ (MHTEpHET-OMOIMOTEKA caiiTa MOCKOBCKOTO
IIEHTpa HEMPEPHIBHOTO MaTEeMaTUYECKOT0 00pa30BaHusl);
http://etudes.ru (MaTeMaTHYECKUE TIOIBI);
http://kvant.mccme.ru/ (Hay4HO-TONYJISIPHBIN (PU3UKO-
MaTeMaTU4ecKui xypHan «KBaHT»);
http://lib.mexmat.ru/books/3275 (anexTporHas 6ubIMOTEKA
MOCKOBCKOT'O TOCY/IapCTBEHHOTO YHHUBEPCHUTETA)



http://school-collection.edu.ru/

