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MMOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamMmma yueOHOTO Kypca «Anredpa u Hadaia MaTeMaTHYECKOrO aHaJIn3a» 0a30BOro YPOBHSI AJisl 00y4aroIUXCst
10 —11 xmaccoB paspaborana Ha ocHoBe (DenepanbHOTO TOCYIapPCTBEHHOTO OOPa30BATENBHOTO CTaHAApTa CPETHETO OOIIero
o0Opa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEABABIIEMBIX K MaTeMaTHYEeCKOMY 00pa30BaHUIO, U TPAIUIIAN
poccuiickoro obpazoBanus. Peannzanus mporpaMMbl 00eCTICYMBAET OBJIAICHUE KITFOUEBBIMU KOMIICTCHIIUSMHU, COCTABIISIONUMU
OCHOBY JIJISl CAMOPAa3BUTHsI M HEMPEPBIBHOTO 00pa30BaHMsI, METOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO

Pa3BUTHA JTNYHOCTH O6Y‘I&IOH.[HXCH.
Pabouass mporpamma mo anredpe M HadajgaM MaTeMaTH4ecKoro aHaiuza paspaborana st 10 ximacca MBOVY "JIbrosckast oOuieobpa3oBarenbHast

mkosa" KupoBckoro paiiona Pecniyomuku Kpbim.

Paboyasi nporpamMma no anrebpe v Hayanam maremartuyeckoro aHanusa ans 10 knacca yTBepxaeHHass MUHUCTEPCTBOM 06pa30oBaHUA U Hayku OT
17.12.2010r. Ne 1897, Mpukaszom MuHO6pHaykn Poccum ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O BHeceHun mameHeHuii B ProcC 00O ot 17
nekabpst 2010 1. N 1897»,

Pabouas nporpaMma cocTaBjieHa Ha OCHOBE IOKyMEHTOB:
- ®epepanbHOro 3aK0HA OT 29.12 2012 Ne273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparumy (¢ N3BMEHEHUSIMU);
- ®enepanbHoro 3akoHa oT 24.09.2022 Ne371-®3 «O BHecenun usMeHeHuil B PenepanbHblii 3akoH «OO0 oOpasoBanuu B Poccuiickoii
®denepanun» u ctatbio 1 denepanpHoro 3akoHa «O0 00s3aTebHBIX TpeOoBaHMIX B Poccuiickont Denepanumy;
- Ilpuxaza MunuctepctBa oOpazoBanus u Hayku PD ot 17.12 2010 Nel897 «OO6 ytBepxkiaeHHH (enepaabHOro rocy1apCTBEHHOIO
00pa30BaTeIbHOIO CTaHapTa CPEIHEro o01Iero 00pa3oBaHus» (C U3MEHEHUSIMH U JIOIIOTTHEHUSIMHU);
- Ilpukaza MunucrepctBa npocsemenuss PO 0131.05.2021 Ne287 «O6 yTBepkaeHun (enepaibHOro rocyaapcTBEHHOTO 00pa30oBaTeIbHOTO
CTaHAapTa cpeaHero ooIiero 0opazoBaHus» (C U3MECHEHHUSIMH). OBHOBJIEHHBIN ®I'OC 000;
- Ilpukaza MunuctepctBa npocsemmeHust PO or 16.11.2022 Ne993 «O6 yrBepxneHun (eaepanbHoil 00pa3oBaTeIbHON MPOrPaMMBbl CPEIHETO
o01iero oopa3zoBaHusY;

- IIpukaza Munucrepcrsa npocsemieHust PO ot 02.08 2022 Ne653 «O06 yTBepxkaeHUH (PeaepatbHOTO MEPEYHs JEKTPOHHBIX 00pa30BaTEIbHBIX
pPECypcoB, JOMYIIEHHBIX K MCIOJB30BAaHUIO MPH pean3alliil UMEIOINX TOCYIapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTeNIbHBIX MPOrpaMM HadyajabHOTO
00111eT0, 0CHOBHOTO O0IIIETO, CPEIHETO OOIIET0 00pa30BaHUsY,

- [Tpukaza MunucrepctBa npocsemieHus Poccuiickoit @enepanuu ot 11 mexadbps 2020 . Ne712 «O BHeceHMHM M3MEHEHHUH B HEKOTOpBIC
(benepanabHBIE TOCYTapCTBEHHBIE 00pa30BaTEIbHBIC CTAHIAPTHI O0IIET0 00pa30BaHMUS IO BOTIPOCAM BOCIIUTAHUS 00yUarOIIUXCs;
- denepanpHOU pabodel mporpaMMBbl cpeHero odmiero oopa3oBanws. Maremaruka (0a30BbIi YPOBEHB);



- [Mucema MunuctepcTBa 0Opa3zoBaHusi, Hayku U mononexu Pecryonukun Kpemm ot 13.04 2023 Nel988/01-15 06 y4yeOHBIX IIaHax
o0uieo0pas3oBaresbHbIX opranuzanuii Peciyonuku Kpeim Ha 2024-2025 yueOHblii rog;
- Yueonoro miiana MBOY "Jlbrosckas OLII" Kuposckoro paiiona Pecnyoinuxku Kpbim Ha 2024-2025 y4eOHblii roa;

HEN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Aaredpa m Hayajia MareMaTH4ecKOro aHAJIW3a» SBJIAETCH OAHMM M3 HauOoJiee 3HAYMMBIX B IporpamMme
cTapiieil IIKOJbI, NMOCKOJBbKY, C OXHOH CTOPOHBI, OH O0ecmeYHBaeT HMHCTPYMEHTAJBHYIO 0a3y AJIs1 M3y4YeHHMs Bcex
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a ¢ APYroii CTOPOHBI, (P)OPMHUPYET JIOTHYECKOEe M A0CTPAKTHOE MbILLICHHE YYAIIMXCH HA
YPOBHE, HEOOXOAUMOM /I OCBOCHHMSI KypcoB HH(pOpPMATHKH, 00IIeCTBO3HAHUN, HUCTOPUH, CJIOBeCHOCTH. B pamkax
JAHHOI0 Kypca y4Yauiuecs OBJIAJeBAKT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTOpPas (opMyJHpyeT CBOH
NOCTHKEHUA B MaTeMaTu4eckou gopme.

Kypc anreOpbl ¥ Hauan MaTeMaTH4YEeCKOrO aHajau3a 3aKJaJblBae€T OCHOBY JJIsl YCIICHIHOTO OBJaJIEHUS 3aKOHAMU (DU3HKH,
XMUMHH, OUOJIOTUH, NMOHMMAHHUS OCHOBHBIX TEHJCHIIMI AKOHOMHMKH W OOIECTBEHHOM JKH3HU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIOJIb30BaTh UX B MIOBCETHEBHOM XKU3HU. B TOXe Bpems
OBJIaJiIcHuE aOCTPAaKTHBIMM M JIOTUYECKH CTPOIrMMHM MATEMaTUYECKHUMHM KOHCTPYKLHSIMH pPa3BUBAET YMEHUE HAXOAUTH
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD YTBEPKJIEHHUS, UCIIOJIb30BATh 000OIIEHHE U KOHKPETU3ALNIO, a0CTparupoBaHue U
aHaJOruo, GOPMHUPYET KPEaTUBHOE U KPUTUUECKOE MbILIEHHE. B xone n3yuenus anreOpsl 1 HaYaJl MATEMaTHYeCKOro aHaju3a B
CTaplled IIKOJE Yy4YallMecs II0JAy4YaroT HOBBIM ONBIT PEIICHHUS NPUKIAIHBIX 337a4, CAMOCTOATEIBHOTO MOCTPOECHUS
MAaTEMaTUYECKUX MOJENEN pEANbHBIX CUTYallMd M WHTEPHPETAlMH IOJTYYECHHBIX PELIICHHWM, 3HAKOMATCA C NpUMEpPaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE, HAYKE U B UCKYCCTBE, C BBLAAIOIIMMHUCS MATEMATHUYECKUMHU OTKPBITHUSMH U HUX
aBTOPAMM.

Kypc oOnajmaer 3Ha4MTENbHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIH peanu3yercs Kak depe3 ydueOHbIH Marepual,
CHOCOOCTBYIOIIMI (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U depe3 crneuuuKky yuyeOHOM AesITeIbHOCTH, TpeOyroen
CaMOCTOAITEIIBHOCTH, AaKKypParTHOCTH, HPOAODKUTEIbHON KOHLEHTPAUM BHUMAHMS M OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN
pe3yJIbTar.

B ocHoBe MeToauKu o0y4yeHus anredpe v HayajaaM MaTeMaTHYeCcKOro aHaln3a JIEKUT ACSITeIbHOCTHBIN MPUHIUI O0yYEeHHUS.

CrpykTypa Kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYACT CIEAYIOUINE COAEpKATeIbHO-METOANYECKHE
auHuK: «Hucna u BeYUCHeHUS», «DYHKIUU U TpaduKn», « YpaBHEHUS U HEpaBEeHCTBa», «Havyaa MaremMaTH4eCcKoro aHaauzay,



«MHOXeCTBa U JIOTHKa». Bce 0CHOBHBIEC COIEpKATEIbHO-METOANYECCKIC TUHUU U3y9ar0TCs Ha TIPOTSHKCHUH JIBYX JIET 00yUeHHUS B
CTapIel MIKojie, €CTECTBEHHO JOTIONHSS JIPYT ApPyTa M MOCTEIICHHO HACHIIAsICh HOBBIMH TeMaMHU W pasfenamu. J[aHHBIH Kypc
SIBIIICTCSI MHTETPAaTUBHBIM, IMOCKOJIbEKY OOBEIHUHSET B ceOE COMepiKaHME HECKOJIbKUX MaTeMaTHYeCKUX IUCITUIUIMH: aiareopa,
TPUTOHOMETPHS, MaTEeMaTHYCCKUN aHajau3, TEOpus MHOXECTB W Ap. Ilo mMepe Toro kak ydJammecss OBIIaJeBalOT BcE Ooliee
HIMPOKUM MAaTEMaTHYEeCKUM allllaparoM, Y HHUX TMOCIeA0BaTeIbHO (QOPMUPYETCS W COBEPILICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTU4eCKyl0 MOJIENb PEeaJbHOM CUTYallK, TPUMEHITh 3HaHUS, MOJIy4YeHHbIE B Kypce «Airedpa u Hayajia MaTeMaTuyecKoro
aHanM3a», JJIA PEIICHUS CaMOCTOSITENIbHO CQOPMYIUPOBAHHOW MAaTeMaTUYECKOM 3aladyd, a 3areéM HWHTEPIpPEeTUPOBAThH
MOJTyYECHHBIN PE3yJIbTar.

ConepxarenbHO-MeTOANYECKass JTUHUS «Yucrna W BBIYUCICHHS» 3aBepliaeT (pOpMUPOBAHHE HABBIKOB HCIOIb30BaHUS
JEUCTBUTEIBHBIX YHCEI, KOTOpOe OBLIO HAa4aTo B OCHOBHOW IKoje. B crapmieil mikoire ocoboe BHUMaHUE YAETSCTCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIUMUCIUTEIHHBIX HABBIKOB, BKIIIOUAIONMIUX B C€0sS WCIMOJB30BAHHWE PA3TUYHBIX (OPM 3alUCH
NEUCTBUTEIHLHOTO YHCIA, YMEHHE PalMOHAIBHO BBIMONHATH JCUCTBUS C HUMH, JENaTh NPUKHUIKY, OICHUBATh PE3YJIbTaT.
OOy4arorecss TMONy4alOT HaBBIKM TPHOMMKEHHBIX BBIYMCICHUN, BBIOJHCHHS JCHCTBUH C YHCIaMH, 3allUCAHHBIMUA B
CTaHAAPTHOM (opMe, UCTIOIB30BaHNS MAaTEMaTHICCKUX KOHCTAHT, OIEHUBAHUS YUCIIOBBIX BBIPAKECHUH.

Jluaus «YpaBHEHHS ¥ HEPABEHCTBA» PEaM3yeTCsl Ha MPOTSHKEHUH BCETO OOYUYCHHS B CTapPIICH MIKOJIE, ITOCKOIBKY B KaXKIOM
paszzene mporpaMMbl MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMMX 3amad. OOydaroniecs: OBIaAeBalOT Pa3IMYHBIMA METOIAMHU
pelIeHus 1eJbIX, pallMOHATBHBIX, UPPAIMOHANIBHBIX, MTOKA3aTeIbHBIX, JTOTapU(IMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH,
HEPaBEHCTB M UX cucTeM. [lonydyeHHbIE YMEHHS HCHONB3YIOTCS TPHU HUCCIENOBAHUU (PYHKIHMI C TMOMOIIBIO MPOU3BOIHOM,
pelIeHUN TPUKIAJAHBIX 3a/lad M 3aJad Ha HaxXOXKJEHUE HauOONbIIUX W HAWMEHbIIMX 3HaYeHuM ¢yHkuuu. [lanHas
CoJIep>KaTebHas JIMHUS BKIIIOYAeT B ce0sl Takke (OpMUPOBAHUE YMEHHM BBIMOIHATH PAcu€Thl 1Mo (hopmynam, npeoOpa3oBaHUs
IEBIX, PAlMOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAKEHUMN, COMEPIKAIIUX CTETICHU U
norapudmbl. braromapss w3ydeHuio anreOpandeckoro marepuaia MPOWCXOAUT JalbHEHIIee pa3BUTHE AJITOPUTMUUYECKOTO WU
a0CTPaKTHOTO MBITIUICHUS Y4aluXxcs, (GOPMHUPYIOTCS HaBBIKH JCTyKTUBHBIX PaCCyXIEHUN, pabOThI C CHMBOJBLHBIMU (hOpMaMH,
MIPENICTABICHNS 3aKOHOMEPHOCTEW W 3aBHCHMOCTEH B BHJE PaBEHCTB W HepaBeHCTB. AureOpa mpemiaraer 3¢h(EKTHBHBIC
WHCTPYMEHTHI I PEIICHUS MPAKTUYCCKUX W €CTECTBEHHO-HAYUYHBIX 3a/a4, HATNISTHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sSI3bIKA HAYKHU.

ConepxkarenbHO-MeTOANYECKass JIMHUS «DYHKIIUU W TpaduKW» TECHO TNEperuieTaeTcss ¢ APYTHMH JIMHUSAMHU Kypca,
MIOCKOJIBKY B KaKOM-TO CMBICTE 3ada€T TOCIEA0BaTeIbHOCTh M3yUeHUs Marepuana. V3ydeHue CTENeHHOW, IMOKa3aTelbHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (PYHKIIMM, MX CBOMCTB U TpaUKOB, UCIIOJIb30BaHUE QYHKIUN SISl pellieHus 3a1a4 13



JIPYTUX Y4EOHBIX MPEAMETOB W PEaJbHOM KU3HU TECHO CBA3aHO KaK C MAaTeMaTHYeCKUM aHAJIM30M, TaK M C PEHICHUEM
ypaBHEHUN U HepaBeHCTB. [lpum 3TOM Oombllioe BHUMaHWE yaemseTcs (OPMHPOBAHUIO YMEHHS BBIpaxarh QGopMylaMu
3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJIUYMHAMH, HCCIEAOBATh IMOJYYCHHBbIC (DYHKIIMHM, CTPOWTHh MX Tpaduku. Marepuan 3Toi
COJICPIKaTEIbHOM JIMHAK HAIlEJICH Ha Pa3BUTHEC YMCHUI W HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCIMOCTH MGy BEITMYMHAMHM
B pa3IM4YHON (hopMe: aHAJTUTHUECKOU, rpaduueckoil U cioBecHOH. Ero m3ydeHne cmocoOCTBYyeT pa3BUTHIO aJITOPUTMHYECKOTO
MBIIUICHHS, CIOCOOHOCTH K 0000IIEHUI0 U KOHKPETU3aIlNH, HCIIOJIb30BAHUIO aHATIOTHIA.

ConepxarenbHas JuHus «Hayama wmaremMarnyeckoro aHajau3a» IMO03BOJSET CYIIECTBEHHO pACIIMPUTh KpPyT Kak
MaTeMaTUYeCKuX, TaK U MPUKIATHBIX 3a/a4, JOCTYIHBIX OOyYaroIIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEAOBATh U
CTpOuTh rpaduku GYHKITUH, OMPEACNISITh UX HAMOOIBIINE W HAUMEHBIITNE 3HAYCHUS, BEIYUCIIATD UIOMIAAU GUTYyp U 00BEMBI TeI,
HAXOIUTh CKOPOCTH M YCKOPEHHUS mporieccoB. JlaHHas cojepskarenbHasi JMHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHHS
MaTeMaTHYECKUX MOJICNICH pealbHBIX CUTYyaIllii, HAXOXKICHUS HAWIYUIIETO PEIICHUs B MPUKIAIHBIX, B TOM YHCJIE COIUAILHO-
SKOHOMHMYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYeCKOTo aHajn3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(hOpMaTLHO-JIOTHYECKOTO M KPEaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBIICHUS 3aKOHOB MAaTeMAaTHKH
B HayKe, TEXHUKE M UCKyccTBe. OO0yUaromuyecs y3HalT O BBIJAIONIUXCS Pe3yiIbTaTax, MOJyUYeHHBIX B XO/I€ Pa3BUTHS MaTeMaTHKH
KaK HayKH, U UX aBTOpax.

ConepxarebHO-METOANYECKass JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIICHA JJIEMEHTAM TCOPUU MHOMKECTB.
TeopeTnko-MHOKECTBEHHBIC TPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJRHOW MaTeMaTWKH W TIpeJiararoT Haubosee
YHUBEPCATbHBIN S3bIK, OOBEIUHSIIONINA BCE Pa3/Iebl MAaTeMaTHKH M €€ TPUIIOKCHHIA, OHU CBSI3BIBAIOT Pa3HBIE MAaTEMAaTUYECKHE
JUCIUIUIMHBL B equHOoe 1enoe. [103ToMy BaKHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTHKH U UCTIOIB30BaTh €r0 JJIS BHIPAXKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayaia MaTeMaTHYeCKOTO aHaIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI MAaTeMaTUYECKOTO MOJISTTMPOBAHUS,
KOTOpbIE TPHU3BaHBI CHOPMUPOBATH HABBIKM TOCTPOCHUS MOJEICH PEabHBIX CHUTyallud, WCCIICNOBAaHUS OJTHUX MOJEIEeH C
MOMOIIBIO0 amnmapara aiareOppl ¥ MaTeMaTHYeCKOTO aHajdn3a W HHTEPIIPETAIlMU TOJIYUYEHHBIX pPE3ylIbTaToB. TakwWe 3alaHus
BIUIETEHBI B KAXKABIH W3 Pa3leioB MPOTPAMMBI, TIOCKOJIBKY BECh MaTepHall Kypca IIHPOKO HCIIONB3YETCs M PEIICHHUS
MPUKIAAHBIX 331ad. [Ipy permeHnn pealbHbIX TPAKTHYSCKUX 3a/1a4 YUaIluecs pa3BUBAIOT HAOMIOIATEIIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BaTh aHAIOTHIO0, 0000MaTh W KOHKPETU3UPOBaTh MpodieMy. [lesTenbHOCTh 1o
(GhOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPTaHU3YeTCs B MPOIIECCE U3YUCHHS BCEX TEM Kypca «Anredpa 1 Hadaa
MaTeMaTHYeCKOTO aHaTN3a.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B yueOGHOM miiaHe Ha W3yueHHe Kypca anreOphl M Hauajdl MaTeMaTHYECKOTO aHalin3a Ha 0a30BOM YpOBHE OTBOJIMTCS 3 yaca B
uHeznemo B 10 kiacce u 3 yaca B Hepenmto B 11 kiacce, Bcero 3a Ba roja o0yuenus — 204 gaca.

COAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia 1 BbIYMCJICHUSA

Panmonanbupie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOH, TMPOIEHTHI, OECKOHEUHbIE MEPUOANYECKUE APOOH.
ApudmeTrnueckue omnepainuu ¢ paluoHaIbHBIMU YHCIIaMH, MPeoOpa3oBaHUs YHUCIIOBBIX BbIpakeHui. [IpuMmeHenue apoOeit u
MPOLCHTOB JIJIsl PEIICHUS] TPUKIIAJAHBIX 33]1a4 U3 PAa3JIUYHbIX OTpacCied 3HAHUM U peaJbHOM )KU3HMU.

JelicTBuTenbHble 4Kcia. PaloHanbHble U MppalMoOHalbHbIE yuciaa. ApudMeThyecKre omnepalnuu ¢ JEHCTBUTEIbHBIMU
yuciamu. [IpubnuxEHHbIe BHIYUCICHHUS, PABUIIa OKPYTIICHUS, TPUKUIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ uensiM mokazarteneMm. CranmaptHas (opma 3anmucu JAEHCTBUTEIBHOTO uucia. Mcmonp3oBaHue MOAXOASIICH
(b opMBI 3anKCH JEHCTBUTEIBHBIX YHCEIT JISl PEHISHUS TPAKTUYSCKUX 33]1a4 U TIPEICTABICHUS TaHHBIX.

ApudmMernueckuii KOpeHb HATypabHOU cTeneHu. JleicTBrs ¢ apuMEeTHIECKUMH KOPHSIMU HATypaIbHOU CTEIICHHU.

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT'€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

Tox1ecTBa U TOKECTBEHHBIE TPe0oOpa30OBaHUSI.

[IpeobpazoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHU. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo] MHTEPBAJIOB.

Pemienue 1enbix 1 ApoOHO-pallMOHANIBHBIX YPABHEHUM U HEPABEHCTB.

Pelienue uppanroHaabHbIX YPAaBHEHU U HEPABEHCTB.

PeleHne TpUroHOMETPUUECKUX YPABHEHUM.

[IpumeHeHue ypaBHEHHI M HEPABEHCTB K PEIICHHIO MaTeMaTMyecKuX 3a7ad M 3a7ad W3 pas3lIMyHbIX 00JacTeil Haykd U
pEAIBHOM KU3HU.



DOyHkuuu ¥ rpapuku

®yHk1us, ciocoOsl 3aaanus GyHkuuu. I'paduk pyHkuuu. Bzaumuo oOparHbie GyHKIUU.

OO6nacTp ompeneneHuss ¥ MHOXKeCTBO 3HaueHuM GyHkuuu. Hymu dysnkuuu. [TpomexyTku 3HakonoctosHcTBa. UETHBIE U
Heu€THbIE QYHKIUU.

CreneHHast QyHKUHMS ¢ HaTypajJbHBIM U LEdbIM IokazareneM. E€ cBoiictBa u rpadux. CBoiicTBa M rpaduk KOpHS n-ou
CTEIICHH.

Tpuronomerpuueckas OKpy>KHOCTb, ONPEICICHHE TPUTOHOMETPUUYECKUX (PYHKIIMNA YMCIOBOTO apryMeHTa.

Havyana mareMmaru4yeckoro aHajusa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATENbHOCTEN. MOHOTOHHBIE MTOCIIE0BATEIBHOCTH.

Apudmernueckass U TreoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromiasi reomeTrpuyeckas mnporpeccus. Cymma
OeckOHeYHO YOBIBaIOIIEH TreoMeTpuuYeckoil mporpeccuu. @opmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWE MPOTPEcCHH s
peLIEeHUs peallbHBIX 3a1a4 IPUKIIAJHOTO XapaKrepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepauuu Haj MHOXKecTBaMM. Jlumarpammbl Oinepa—BenHa. lIpuMeHeHHE TEOpETMKO-MHOXKECTBEHHOTO
anmnapara JJis ONMCaHUs PeaIbHbIX MPOLIECCOB U SABJICHUM, TPU PELICHUU 3a]1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BIYUCTICHUSA

HarypanbHbie u 1iembie uncia. [Ipru3Haku JeIMMOCTH LEJIbIX YUCe.

CreneHb ¢ palmoHaJIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHM.

Jlorapudm uncina. [lecaTuanbie U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpazoBanue BEIpKEHUH, COAEPIKANTUX JTOTApU(DMBI.

[IpeoOpazoBaHre BbIpAXKEHUN, COACPKAIMUX CTEIIEHH C PAllMOHAJIBHBIM ITOKA3aTEIIEM.
[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHbIE YpaBHEHUS U HEPABEHCTBRA.

Jlorapudmudeckue ypaBHEHUs U HEPABEHCTBA.



CucTembl INHEMHBIX ypaBHEHMM. Perenne npukitaiHbIX 3a/1a4 ¢ IIOMOLIBI0 CUCTEMBI JIMHENHBIX YPAaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEeMaTHMYECKUX 3aJlad M 3a7ad M3 Pa3IMYHbIX oOiacte
HayKHU U peajabHOMN )KU3HH.

DOyHKUMH U Tpaduku

Oyukius. [lepuonnueckue ¢yskimu. [IpoMexxyTkM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIIMH.
HauGonbiee 1 HanMeHbIIee 3HaueHue QyHKIIUNA HA TPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUU, IX CBOMCTBA U TpadUKH.

[TokazarenpHas u orapumMudeckas QyHKINH, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanne rpadukoB GYHKIUN IS PEIICHUS] YPABHCHUN U TUHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB yHKIMUNA TSI UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIe BO3HUKAIOT MPH PEUICHUH
3aJ1a4 U3 IpYTuX YYEOHBIX MPEIMETOB U PEAbHOM )KU3HU.

Hayana maremMaru4yeckoro aHajusa

HenpepoiBHble GyHKIIMU. MeTOa HHTEPBAJIOB JIsl PEILICHHs] HEPABEHCTB.

[IpousBonnas pynkuuu. [eomerpruyeckuii 1 GU3NYECKUil CMBICT IPOU3BOJTHOM.

[IpousBonHbie 3neMeHTAapHBIX GYHKIUNA. DOpMysbl HAXOXKICHUS MPOU3BOJAHOW CYMMbI, IPOU3BEACHHS M YaCTHOTO
byHKIMA.

[IpumeHeHue MpOU3BOAHON K MCCIENOBAHUIO (PYHKIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHue HauOOJNbIIEro u
HaUMEHbILIEro 3HaueHus! GYHKIMU Ha OTPE3KE.

[IpumeHeHue MpOU3BOIHOM I HAXOXKACHHS HAWIYYILIEero pelieHusl B MPUKIAIHBIX 3a/1a4ax, I ONpPENENIEHUsT CKOPOCTH
npoiiecca, 3aAaHHOr0 (HOPMYITON i rpaduKOM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WuTerpai, ero reomerpuueckuii u pusnueckuii cMpici. Beruncnenne nnterpana mo gopmyne Hetorona—Jleitbnumna.
INJIAHUPYEMBIE PE3VYJIBTATbBI

OcBoenue yuebHoro npeamera «Maremarnkay JA0HKHO 0OecreunBarh JOCTHKEHNUE Ha YPOBHE CPEHEro o01ero oopa3oBaHus
CIIEYIOUINX JTUYHOCTHBIX, METAMPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATBI



JInyHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPaMMBbl Y4eOHOTO IIpeaMeTa «MaremaTruka» XapakTepu3yoTcs:

I'paxxnaHckoe BOCIIMTAHUE:

C(hOPMUPOBAHHOCTBIO TPAKJIAHCKOW MMO3UIIMK OOydYarolerocss Kak akTUBHOTO M OTBETCTBEHHOIO YJIEHa POCCHUUCKOIO
oOlecTBa, MPEACTaBICHUEM O MaTeMaTMYEeCKMX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP
rpa)KJaHCKOTO 0011ecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM B3aUMOJICHCTBOBAThH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUU
¢ UX QyHKIUSIMHU U HaA3HAUYCHUEM.

[TarproTrueckoe BOCIIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAKTAHCKOM WACHTHYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSIIEMY POCCUHCKOM
MAaTe€MaTUuKHU, HEHHOCTHBIM OTHOLICHUEM K JIOCTHXKEHHUSIM POCCUMCKUX MAaT€MaruKOB U POCCUKUCKOM Mare€MaTH4eCKOW ILIKOJbI, K
WCIIOJIb30BAHMIO ATUX JOCTHKCHHUM B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHHS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOrO Haponaa; cHOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTHKEHUM HAYKU U JCSATEIbHOCTHIO YYEHOIO; OCO3ZHAHUEM JIMYHOIO
BKJIa/Ia B TIOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIOUYas CTETUKY MATeMaTHMUYE€CKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUH,
paccyXIeHUI; BOCHPUMMYNBOCTBIO K MATEMaTHYE€CKUM aclleKTaM Pa3jJnyHbIX BUIOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUSI IPUMEHSATh MaTEMaTHYECKHUE 3HAHUS B MHTEPECax 3/I0pPOBOT0O U 0€30MacHOr0 00pas3a KU3HHU,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (3I0pOBOE MHTaHHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA,
perynsapHas (Qu3nyeckas aKTUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TPU 3aHATUSAX CHOPTUBHO-03I0POBUTEIBHON
JEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOUs; MHTEPECOM K pa3uyHbIM cdepam npodhecCuoHaIbHON
NEATeNIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiei mpodeccun
U peai30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTH4YECKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha MPOTSIKEHWHU BCEH >KU3HHU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B PENIEHUHM MNPAKTHYECKUX 3aaad
MaTeMaTu4eCKo HaIpaBJICHHOCTH.

DKOJIOTMYECKOE BOCIUTAHUE:



c(OPMHUPOBAHHOCTBIO JKOJOTMYECKOM KYJbTYphl, MOHMMAHHEM BIUSHUA COLMAIBHO-DKOHOMUYECKHUX MPOIECCOB HA
COCTOSIHUE MPUPOAHON U COLMATIBHOM Cpejbl, 0CO3HAHUEM MIOOATBHOIO XapaKTepa SKOJOTMYECKUX MpOOJIeM; OpUEHTALMe Ha
NPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JUIsl peleHus 3a/1a4 B 00JaCTH OKPYKaroUel cpelibl, MIIaHUPOBAHUS MTOCTYTKOB U OLEHKH
UX BO3MOXHBIX MOCJEICTBUM JIJIs1 OKPY>KArOIIEe Cpebl.

[{eHHOCTH HAayYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKW W OOIECTBEHHOU
MPAKTUKH, TIOHUMAaHUEM MaTeMaTUYeCKON HayKu Kak cdepbl U4eJIOBEUECKON NeATEIbHOCTH, ITAOB €€ Pa3BUTHUS M 3HAYMMOCTH
JUISL pa3BUTHUSL LMBWIN3ALMHU; OBJIAJICHUEM SI3bIKOM MAaTeMaTWKU M MareMaTUYECKON KyJIbTypOW KaK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATH TPOEKTHYIO M UCCIIEAOBATEIBCKYIO IE€ATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3VYJIBTATHBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS MPOTrpaMMbl yueOHOTo Tpeamera «MaTtemarnkay XapakTepU3yHTCs OBIaJICHHEM
YHUBEPCAIbHBIMU HO3HABAMETbHBIMU OCUCMBUAMY, YHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHbIMU
Pe2VIAMUBHLIMU OCUCTNEUIMU.

1) Vuusepcanvrvie nosnasamenvnuie oeiicmsus, obdecneuusaiom gopmuposanue 0A306bIX KOZHUMUBHBIX HNPOUECCO8
obyuarouuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCaouje20 Mupa, NpUMeHeHue J02UYeCKUX, UCCIe008ameNbCKUX onepayull,
yMmeHul pabomams ¢ ungopmayueii).

ba3oBble JlorHUeCcKre NEUCTBHUS:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHATUM, OTHOIICHUN MEXKITY
HNOHATUSAMU; (DOPMYIHMPOBATH OINpPEACIICHUS TOHATUN; YCTAHABIWBATh CYIIECTBEHHBIA MPU3HAK KilacCU(UKAIIHH,
OCHOBAHHUS /111 0000IICHHS M CPABHEHMSI, KPUTEPUU TTPOBOAMMOTO aHAIN3a;

e BOCHPHHHUMATH, (HOPMYIUPOBATh U TIPEOOPA3OBBIBATH CYXKJEHUS: YTBEPAUTEIbHBICE U OTPHUIATEIIbHBIC, CTUHUYHBIC,
YJacTHBIC U 00IIME; YCIOBHEIE;

e BBIABIATH MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeursi B (aKTax, JAHHBIX, HAOTIONCHUSIX U
YTBEPXKACHUSX; IPEAIAraTh KPUTEPHUU ISl BBIABIEHUS 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

e JleJIaThb BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX M HWHJIYKTUBHBIX YMO3aKJIIOYEHUM,
YMO3AaKJIFOUEHUM T10 aHAJIOTUH;



e TIPOBOJUTH CaMOCTOATENBHO JIOKA3aTeIbCTBA MAaT€MaTUYECKHX YTBEPKACHUN (IpsiMble W OT MPOTHBHOIO),
BBICTpanBaTb apryMeHTAlUIO, MPUBOAUTH NPUMEPbl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXXJIECHUS H
BBIBOJIBI;
e BbIOMpaTh crocod pemieHus ydyeOHOH 3amauu (CpaBHUBATh HECKOJIBKO BapMAHTOB pELIEHUs, BbIOMpaTh HamOojee
HOAXOIAIINN C YUYETOM CaMOCTOSITENILHO BBIJECIIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbckue AUCTBUS:
e HCIIOJIb30BaTh BOINPOCH! KaK MCCIIEI0BATEIbCKUN MHCTPYMEHT MO3HAHMSI; (OPMYJIMPOBATH BONPOCHI, (PUKCUPYIOLINE
IpOTHUBOpeUne, MNpolieMy, yCTaHaBJIMBaTh HMCKOMOE U JlaHHO€, (OpPMUPOBATH THUIIOTE3Y, APIYMEHTHPOBATh CBOIO
MO3ULINI0, MHEHHUE;
e TMPOBOAMTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAaHHE IO YCTAHOBIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YEeCKOT0 OOBEKTa, SBICHUS, NPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SBICHUAMH,
npoleccamu;
e CaMOCTOATENbHO (GOPMYIUPOBaTh OOOOIIEHUST U BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS,
HCCJIeI0BaHNUs, OLIEHUBATh 1I0CTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U O00OIIEHNUI;
e TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIABUIATH MPEANOIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pabota ¢ undopmanuei:
e  BBIBIATH AePUUUTH MHPOPMALIUHU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JJIsl pELICHUS 3a/1a4H;
e BbIOMpaTh HHGPOPMALMIO W3 HCTOYHHUKOB pPa3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UpPOBaTh MU
MHTEPIPETUPOBaTh HH(POPMAIIUIO PA3INYHBIX BUI0B U (POPM MPEACTABICHUS;
e CTPYKTYypHUPOBATh MH(POPMAIIHIO, IPEACTABIATh €€ B pa3INUHbIX (opMax, WILTIOCTPUPOBATH IPaPUUECKH;
e OLEHUBATh HAAEKHOCTh HHPOPMAIIMHU IO CAMOCTOATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSM.

2) Vnusepcanvrvie KOMMYyHUKAMUGHbIE Oeticmeus,  obecneuusaiom  CQOPMUPOBAHHOCHb — COYUATbHBIX — HABLIKOG

00yuawuxcsi.

OOwenue:
e BOCHOPUHHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHSIMHU U LENSIMHU OOLIEHUS; SCHO, TOYHO,
IPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOAY PpEeLICHUs
3aJla4l, KOMMEHTUPOBATh NOJYYEHHbBIN Pe3yibTar;



e B Xofe OOCYXJCHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOl TeMbl, MPOOJIeMbl, peHIacMoOi 3aj1a4u,
BBICKA3bIBaTh UJICH, HAIlEJICHHBIC HA TTIOMCK PEIICHUS; COMIOCTABISATh CBOU CYXXICHUS C CYXKIECHUSIMU JIPYTUX YYACTHUKOB
nuasnora, oOHapy>XMBaTh Pa3IM4YME U CXOJACTBO IMO3MIIMH; B KOPPEKTHOU (opme (opMyIHpoBaTh pa3HOIVIACHs, CBOU
BO3PAKEHUS;
e TPEICTABIATH PE3YJbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, MCCIEIOBAHUS, MPOEKTa; CaMOCTOSITEIbHO BBHIOUPATH
(dbopMar BBICTYIUJIEHUS C YUETOM 3a/1a4 MPE3eHTAIMU U OCOOEHHOCTEHN ayTUTOPUH.
CoTpyAHUYECTBO:
e TIOHMMATh U HCHOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW M MHAMBHUIYaIbHON PabOTHI MpU PEIICHUH Yy4eOHBIX 3a/1ad;
MPUHUMATh 11€Jh COBMECTHON NEATEeIHbHOCTH, IJIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOW PabOThI, paclpenesiTh BUIbI
paboT, JOTOBapUBaThHCS, 00CYKIaTh IPOIIECC U PE3YABTAT PAOOTHI; 0000IIaTh MHEHUST HECKOJIBKUX JTIOMICH;
e Y4YacTBOBaTh B TPYyNNOBBIX (opmax paboTel (0OCYKIeHUS, OOMEH MHEHHM, «MO3TOBBIC INTYPMbD» W HWHBIC);
BBITIOJIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOU JCUCTBUSI C APYTMMU YJIEHAMH KOMAaH/IbI; OIEHUBATh Ka4€CTBO
CBOETO BKJIaJ[a B OOIIMI IPOAYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBUSL.
3) Vuueepcanvuvie pecynamuenuie oeiicmeus, obdecneuusaiom @GopmMuposarue CMvIiCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOB TUYHOCHIU.
Camoopranuzanusi:
COCTaBJIATh IUIaH, QJITOPUTM pEIICHHsS 3aJlaud, BBIOUPATh CIOCOO pEIIeHHUs C YYETOM MMEIOUIUXCS PECcypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, ApryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(MOPMALIHH.
CaMOKOHTpOJIb:
e BIAJETh HABBIKAMH II03HABATEIHHON pedrekcud Kak OCO3HAHHUS COBEpIIAEMbIX JEHCTBUUA U MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB; BIAACTh CIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJSI Mpoliecca M pe3ysbraTa pPemieHUs
MaTeMaTUYSCKOM 3aJ1a4u;
e TMPEABUIECTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4l, BHOCUTh KOPPEKTHUBHI B JIEATEIHOCTH Ha
OCHOBE HOBBIX OOCTOSITEIILCTB, IAHHBIX, HAWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYIHOCTEH;
e OIICHMBATh COOTBETCTBUE pPE3yJibTaTa LIEJIU U YCIOBUSM, OOBSICHATH MPUYUHBI JOCTHMIXKEHUSI WIM HEJIOCTHKCHUS
PE3YJIBTATOB JAEATEIbHOCTH, HAXOIUTh OLINOKY, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.
NMPEJMETHBIE PE3YJIBTATbI
OcBoeHnune yueOHOro Kypca «Airedpa 1 Hayaia MaTeMaTHYeCcKoro aHajin3a» Ha YPOBHE CPEAHEro o01iero oopazoBaHus JOIKHO
o0ecreynBarh TOCTUKEHUE CIETYIONIUX MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTATOB:



10 KJTACC

Yuciia ¥ BIYHCICHUSA

OmnepupoBaTh NOHATUSAMU: PALIMOHAIBHOE U IEHCTBUTENIBHOE YNCII0, OOBIKHOBEHHAS U AECSATUYHAs APOOb, IPOLEHTHI.

BoImonssaTh apupmMeTnueckue onepanny ¢ paluoHaIbHBIMU U J€MCTBUTEIbHBIMU YU CIIAMHU.

BbImonHaTs npuONMKEHHBIE BBIYUCIICHUS, MCIIONB3Ys IpaBWiia OKPYIJIEHUS, JejaTh MNPUKUAKY U OIEHKY pe3yJsibTara
BBIYMCIICHUM.

OmnepupoBaTh NOHATHUAMU: CTENEHb C LEJIBIM MOKa3aTejaeM; CTaHAapTHAs (opMa 3amuCH JIEHCTBUTENBHOIO YHCIa, KOPEHb
HaTypaJbHOW CTENEHH; UCIOIb30BATh MOAXOIAIIYI0 (POPMY 3alTUCH AEWCTBUTENBHBIX YUCEN JUIsl PEIICHHS MPAKTUYECKUX 3a/1a4 U
IIPE/ICTABICHUS JAHHBIX.

OnepupoBaTh MNOHATHSIMHU: CUHYC, KOCUHYC M TaHI€HC MPOM3BOJBHOIO YIVIa; MCIOJB30BaTh 3allMCh MPOM3BOJIBHOIO YIJia
yepe3 oOpaTHble TPUTOHOMETPUUYECKHUE (PYHKIIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHIATHSIMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; LIENOE, pallMOHAIbHOE, MPPALMOHAIBLHOE YpPaBHEHHE,
HEPAaBEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeimonnsaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUHN U pelIaTh TPUTOHOMETPUUECKUE YPaBHEHHUS.

BeimonnsaTs npeoOpa3zoBaHMsl LEbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUHN M pellarh OCHOBHBIC TUIIBI LIEJIBIX,
palMOHAIBHBIX U MPPALMOHAIBHBIX YPABHEHNUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPaBEHCTBA ISl PEIICHUs MaTeMaTHMYeCKHX 3a/a4 U 3a/a4 U3 Pa3IMyHbIX oOnacTell HayKu U
pEAIbHOM KU3HMU.

MopenupoBarh pealibHble CUTYallud Ha SI3bIKE anreOpbl, COCTABISTh BBIPAKCHUS, YPaBHEHHUsS, HEPABEHCTBA IO YCIOBHUIO
3aJla4yd, UCCIEI0BaTh NOCTPOECHHBIE MOJIENH C UCIIONIB30BAaHUEM anmnapara aareOphl.

DOyHkuuu ¥ rpapuku

OnepupoBaTh NOHATUAMU: (PYHKLHS, CIOCOOBI 3a1aHUsI (PYHKIMH, O0JIACTh ONpeIeTICHUsI U MHOXKECTBO 3HAUYE€HUN (DyHKLINH,
rpaduk GyHKIMU, B3AUMHO 0OpaTHbIE PYHKIIUH.



OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTD (PYHKIMU, HYJIU (DYHKIIUU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTRBA.

Hcnonb3oBarh rpa@uku pyHKIMMA 7151 pelieHns ypaBHEHUH.

CrpouTth 1 yuTaTh rpaduKu JUHEHHON (QYyHKIINH, KBaApaTUIHON QYHKIIUH, CTETIEHHON ()YHKIIMH C IEJIbIM IMOKa3aTesIeM.

Hcnonb3oBark rpaduku GyHKIUN JUIsl UCCIIEIOBAHUS MPOIIECCOB U 3aBUCMMOCTEN MPHU PEIICHUH 3a]1a4 U3 APYTUX y4eOHbIX
MPEIMETOB U peaIbHON KU3HU; BbIpaKaTh (POpMynamMu 3aBUCUMOCTH MEXK/Ty BEJIMUYMHAMHU.

Hauyana maremaTn4yeckoro aHaju3a

OnepupoBaTh NOHITHIMU: TTOCJIEIOBATEILHOCTD, apu(METHIYECKas U TEOMETPUYECKast MPOTPECCHUMU.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuyeckas Mporpeccus, CyMma OECKOHEYHO YOBIBAIOIICH
r€OMETPUUYECKON ITPOTPECCUH.

3amaBarh MOCIIENOBATEIHPHOCTH PA3IMYHBIMY CIIOCO0AMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEIIBHOCTEN U TPOTPECCUI ISl PEIIEHUS PEealbHbIX 3a/1a4 MPUKIAJHOIO XapaKTepa.

MHo:kecTBA U JIOTHKA

OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUN HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlllapaT i ONMCAHUS PEalbHBIX MPOLECCOB U SBICHUH, IPU PELICHUN 3a1a4
U3 IPyTUX YYEOHBIX MTPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPEIEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBarh MOHIATUSMH: HATypajbHOE, IIE€JI0€ YHUCIIO; UCIOJIb30BaTh MPU3HAKU JEIMMOCTH IIEJIBIX YHCEN, Pa3I0KEHUE
YHCJIa Ha MPOCThIC MHOMXKUTENM JJI PEIICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIICHB C PallMOHATIBLHBIM IMOKA3aTEIIEM.

OmnepupoBaTh NOHITHIMU: JIOTApU(PM YHCIIA, TECATUIHBIC U HATYPaIbHBIC JOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOWMCTBA CTEMEHU MJIA MPeoOpa30BaHUs BbIpaKEHUMN; ONEPUPOBATh MOHATUSIMU: MOKA3aTEILHOE YPaBHEHHUE U
HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI IOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BreinonHsaTe mpeoOpa3oBaHus BBIpaXXEHUH, COAEpXKAIIMX JOrapu@Mbl; ONEPUPOBATH TMOHATUIMU: JOrapudMUIECKOe
ypaBHEHHE U HEPABEHCTBO; pelllaTh OCHOBHBIC TUIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.



HaxomuTe penienus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMA JUHEHWHBIX YPABHEHHUI M €€ PEIICHUE; UCIOJIb30BaTh CUCTEMY JMHEHWHBIX YPaBHEHUI
JUISL PEILIEHUS TPAKTUYECKUX 3a/1a4.

HaxomuTe penienus npocTelnX CUCTEM U COBOKYITHOCTEN PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBarh peanbHble CUTyallUd Ha SI3bIKE alreOpbl, COCTABIATh BbIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBUIO 3aJ]auy, UCCIIEI0BATh MIOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM alapara ajreOphl.

DOyHKUMH U Tpapuku

OmnepupoBaTh NOHATUAMU: epuogNUecKast QYHKIMS, TPOMEKYTKH MOHOTOHHOCTH (DYyHKIIMU, TOUKU IKCTpeMyMa (YHKIIHH,
HauOosblllee ¥ HaUMEHbIIEe 3HaueHus (YHKIMM Ha MPOMEXKYTKE; HUCIOJb30BaTh MX Ui UCCIENOBaHUS (YHKLIHH, 33JaHHOU
rpadukom.

OmnepupoBaTh MOHATUAMHU: TPAPUKU MMOKA3ATEIbHOI, IOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (YHKIIHIL; H300pakaTh UX
Ha KOOPAWHATHOM IJIOCKOCTH M MCIIOJIB30BaTh JUISl PEILICHUS YPABHEHU U HEPABEHCTB.

N300paxxkare Ha KOOPJIAMHATHOM IMJIOCKOCTH IpaMKH JTUHEHHBIX YPaBHEHUH M KCIIOJIb30BaTh UX JJIsl PEIICHUS CUCTEMBbI
JIMHEWHBIX YPaBHEHUN.

Hcnonb3oBarh rpa@uku GpyHKIMIA 7151 UCCIETOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX TUCUHUILIUH.

Hayajia MaTeMaTH4€CKOIr0 aHAIN3a

OmnepupoBaTh NOHATUAMHU: HETIPEPbIBHAS (DYHKIUS; TPOU3BOAHAS (PYHKLNHU; UCIIOIb30BaTh T€OMETPUUECKUIN U (PU3NUYECKUN
CMBICJI IIPOU3BOIHOM /ISl PELLICHUS 3a1ay.

HaxonuThs npou3BoHBIE AIEMEHTAPHBIX (PYHKIUH, BBIYMCIATH IPOU3BOIHBIE CyMMBbI, IPOU3BEACHUS, YACTHOTO (PYHKLIUHA.

Hcnonp30Barh MPOU3BOAHYIO Ul HCCIEIOBaHUS (PYyHKIMUM HAa MOHOTOHHOCTh M 3KCTPEMYMBI, NMPUMEHSTHh pPEe3yJbTaThl
UCCIIEZIOBAHUS K MOCTPOEHUIO I'pa(hKOB.

Hcrnonp30Barh MPOU3BOAHYIO Ul HAXOXKACHHS HAWIYYlIero pEelEHUs B MNPUKIAIHBIX, B TOM YHCIE COLHUAJIBHO-
HDKOHOMMYECKHX, 3a7a4ax.

OnepupoBaTh NOHATHAMU: IEPBOOOPA3HAS U UHTErPaAJl; HOHUMATh FEOMETPUUYECKUA U (PU3NYECKHUI CMBICT UHTErpaa.

Haxonuts nepBooOpa3Hble 3IEMEHTAPHBIX (DyHKLNIA; BBIYUCIATh MHTErpai no ¢popmyne Herotona—JleiiOnua.

Pemars npukiaaHble 3a7adyd, B TOM YHCIE COLUAIBbHO-3KOHOMHMYECKOTO M (DPU3MYECKOrO Xapakrepa, CpelCTBAMHM
MaTEeMaTUYECKOrO aHAJIN3a.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne KoanuecTBo yacoB
o/ HaumeHoBaHue pa3aesioB U TeM Beer  Koutpoub Mpaktuaeck
NPOrpamMMsbl
n 0 ble padoThl ue padoThl
MHoXxecTBa palluOHAIbHBIX U
JIEUCTBUTEIbHBIX 6 1
yncell. PanmoHanpHble ypaBHEHUS
Y HEPAaBEHCTBA
Oynkiun 1 rpaguku. CTeneHs ¢ ] 1
LIEJIBIM TI0Ka3aTeaeM
Apudmernueckuii KOpeHb n—oi
crenenu. MppanroHanbHbIe 5
YPaBHEHHUS U HEPABEHCTBA
[Toxa3zarenbHas GyHKLIUSA 9 1
Jlorapudmudeckast GyHKIHS 13 1
DopmyIbl
TpUroHOMeTpUU. Tpuronomerpugec 42 2

KH€ ypaBHEHUS

IMocnenoBarensHOCTH U 2
IPOrpeccuun

JuiekTpoHHbIEe (LM poBbIE)
o0pa3oBaTeJibHBIC peCcypChl

bubmoreka
HOK https://m.edsoo.ru/1568a
ba3

Bubnmorexa

LOK https://m.edsoo.ru/1568a
ba3

Bubnuoreka

IOK https://m.edsoo.ru/1568a
ba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

bubmuoreka

HOK https://m.edsoo.ru/1568a
ba3

bubnuoreka

LOK https://m.edsoo.ru/1568a



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

[ToBTOpenue, o0006IICHNHE,
CHCTEMAaTH3alns 3HAaHUI

OBIIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

17

102

11 KJIACC

Ne KosmnuyecTBO 4acoB

HaumeHoBaHue
pa3neioB U TEM Bce
NpOorpaMMsbl ro

n/

Crermnens ¢
parroHaIbHBIM
TIOKa3aTelieM.
[loka3arenbHas

¢ynkius. [TokazarenbHbIe
ypaBHEHUS U HEPAaBEHCTBA
Jlorapudmuueckas
byHKIIS. )
Jlorapudmuyeckue

ypaBHEHUS U HEPABEHCTBA

Tpuronomerpuueckue

(GYHKITUU U UX 71
rpaduku. TpuroHomerpuu

€CKHEC HCPAaBCHCTBA

KonTtpoJjbH
ble paboThbl

IIpakTHuec
KHe padoThl

ba3
Bbubnmuoreka

LOK https://m.edsoo.ru/1568a
ba3

DJIeKTPOHHbIE
(uu¢posBbie)
o0pa3oBare/ibHbIE

pecypcsl

bubmoreka
LHOK https://m.edsoo.ru/f1
Icdafd

bubmuoreka
LOK https://m.edsoo.ru/fl
Icdafd

bubnuoreka
IIOK https://m.edsoo.ru/fl
1cdafd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

[TpousBonHas.
[Ipumenenue
MIPOU3BOTHOM

Wuterpain u ero
[IPUMEHEHUs

Cucremsbl ypaBHEHUNI

HarypanbHsbie u neinsie
qucia

[ToBTOpenue, 0600IICHNE,
cUCTEMaTH3alys 3HAHUI

OBILIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

41

13

bubnanorexa
[TOK https://m.edsoo.ru/fl

lc4afd

bubnanorexa
LTOK https://m.edsoo.ru/fl

lc4afd

bubnmorexa
LHOK https://m.edsoo.ru/f1

lc4afd

bubmoreka
LHOK https://m.edsoo.ru/f1
Icdafd

bubmuoreka
LOK https://m.edsoo.ru/f1
Icdafd



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

IHOYPOYHOE IINTAHUPOBAHUE
10 KJTACC



Ne
n/n

10
11

12

13

14
15
16
17
18

19
578}

Tema ypoka

Koan4yecTBo yacoB

Bcero

Kontpo
JIbHbIC
padoThI

TEMA. JJENCTBUTEJIBHBIE UHACJIA

[{esible 1 pauMOHAJIbHBIC YKCIIA
JleHiCTBUTENIbHBIC YHCIA

beckoneuno yopIBaromias
reoMeTpHuYecKas MPorpeccus

Pemenue 3agau

ApudmeTrueckmii KopeHb
HaTypaJIbHOUN CTENEHU

Pemenne nmpumepos

Crenenb ¢ paloHaIbHBIM
MoKa3areyemM

CreneHb ¢ AeHCTBUTENbHBIM
IoKa3aTeyieM

Crenenb ¢ pallMOHaIbHBIM U
JNIEWCTBUTEIILHBIM ITOKa3aTeIeM

O06o0maromuii ypok

Kontponbhnas padora Nel o teme
"JlelicTBUTENbHEBIC YnCcna"

1
1
1

TEMA. CTEIIEHHASA ®YHKIUA

CrenenHas GyHKIUS, €€ CBOMCTBA U
rpaduk

CrenenHas QyHKIIHS, €€ CBOWCTBA U
rpadguk

B3aumno oOpatHble pyHKINN
Pemenune 3amau

PaBHOCUIIBHBIE ypaBHEHUS
PaBHOCHIIBHBIE HEPABEHCTBA
WppanmonanbHbie ypaBHEHUS
WppanmronanbHble HEPAaBEHCTBA

DO AARTITATATITIAT VAN T

1

S G R O G SR S S—Y

Jara uzyuyeHust

02.04
04.09
06.09

09.09
11.09

13.09
16.09

18.09
20.09

23.09
25.09

27.09
30.09

02.10
04.10
07.10
09.10
11.10

14.10
1610

Jara
no

daxry

11
KJIACC



KosnuecTBo yacos
Jlara
KontpoabHubie Hara o

Tema ypoka
HU3y4YeHU s
padoThI paxry

Bcero

TEMA. IOBTOPEHUE KYPCA AJITEBPbI U HAYAJI AHAJIN3A 3A 10

KJIACC
Ypox noBTopenus. CTeneHs ¢
1 PalMOHAIBHBIM 1
noka3zareneM.llokasarenbHas QyHKUMS
) Ypoxk noBropenus. [lokazarenbHbie 1
YpaBHEHUS U HEPABEHCTBA.
3 VYpok noBropenus.Jlorapupmudeckas 1
GyHKIMSL.
4 VYpoxk nosropenust. Jlorapupmuueckne 1
YpaBHEHUS U HEPABEHCTBA
5 Ypok TOBTOPEHN. CucrtemMsbl 1
ypaBHEHUH
6 Ypok TIOBTOPEHHS. Cucremsl 1
ypaBHEHUI
7 VYpok noBropenust. Harypanbhbie u 1
LIEJIbIE YnCIa
3 VYpok nosropenus. Harypanbhsie u |
LeJIbIe Yncia
9 JlnarHoctuueckasi KOHTPOJIbHAs 1 1
pabora
TEMA. TPUTOMETPUYECKHUE ®YHKIIUN
10 OO0nactb onpeneneHus 1
TPUTOHOMETPUUYECKUX PYHKIIUN
1 OO6nacTh 3HAUYEHUS |
TPUTOHOMETPHUECKUX (QYHKITUN
12 Pemienue 3amaq 1 Ceéoonasn maonuua
13 YeTHOCTh, HEYETHOCTh 1 6bINOJIHEeHUA pabdoueil
TPUTOHOMETPUUYECKUX (PYHKIIUN npozpammot
14 PCLL[CHI/IC ITPNMUPUB 1
15 gsgffiquOCTb TPUTOHOMETPHIREIH 1 )
16 Pemenue ynpaxHeHUM 1
17 CBoiicTBa QyHKIIMH Yy = COS X U €€ 1

rpadux




VueOnsiii rog | Kiace | Kon-Bo IIOJIYTO/IHE OtcraBanue [IpynunHa orcraBaHus Komnencupyromue MeponpusaTis
YqacoB I10 I I
IJIaHy
Jucm koppekuyuu padoueit npozpammol
Knac Ha3zeanue paszoena, JMama Ipuuuna Koppexmupoeounvie meponpuamus Jlama npoeedenus
c mema npoeeoeHus KOppeKmupoeKu no gaxkmy




no naawny

«JIproBckas
Kuposckoro
PecnyGnuku

MHUHHUCTEPCTBO ITPOCBEIHIEHUA POCCHUICKOM OEJEPALINN
MyHuumnanabHoe OKETHOE 0011Ie00pa30BaTeIbHOC YIPEIKICHHIE

«PACCMOTPEHO»
Ha 3aceJaHuu

MO  yuurteneit  €CTECTBEHHO-
MaTeMaTHYECKOTO IMKIIa
[Iporoxon Ned ot 23.08.2024 1.
PykoBonurens MO

Paranosa 1.H.

«COITTACOBAHO»
Ha 3aCeJaHUH I1€1arorn4ecKoro

coBeTa
MBOY «JIsrosckas OILL»

ITpotokon Ne20 ot 30.08 2024 r.
3amecTuTeENb AUpEKTOpa o Y BP
bunepr JI.M.

«YTBEPXIAEHO»
Hupexrop MBOY «JIsrosckast OIL»
2.Y.U6panmona

ITpuka3 Ne 238
Ot 30.08.2024.

MBOY
OLL»
paiioHa
Kpbim




[IPWJIOXEHUE K PABOUYEM TIPOI'PAMME
(ID 4118943)

yueOHOro npeamMera «AJjredpa u Ha4aja MaTeMaTU4ecKoro anajan3a. ba3oBblii ypoBeHb)
it oOydaronuxest 10-11 kimaccoB cpennero obmiero oopazoanus Ha 2024-2025 yu.rog.

PaGouas mporpamma paspaborana
yuutesneMm mareMatuku Ykpaunen JI.C.

¢. JIbrosckoe, 2024
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