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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «Anredpa u Hadaiaa MaTeMaTHYECKOTO
aHann3a» 0a30Boro ypoBHs nis oOydaromuxcss 10 kiaccoB pa3paboTaHa Ha
ocHOBe DeniepaIbHOTO TOCYIapPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
0o0pa30BaHUsl, LEJIOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydYalluecs OBJIAJECBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
a0CTpAaKTHBIMA U JIOTHYECKH CTPOTHMMHM MATEMATHYCCKUMHU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJE ydJalluecs
MOJIYYaIOT HOBBIM OIBIT PEIIEHUS TPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TpHUPOJaE, HAYKE U B MCKYCCTBE, C BBIJAIONIAMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obmamaeT 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CocOOCTBYIOUMUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOW AesTeIbHOCTH,
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TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIbHOU
KOHIICHTPAIIM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTart.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa U Hayajga MaTeMaTUYECKOr0 aHAIN3a» BKIIIOYAET
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JUHUU: «YHCIa W BBIYHCICHUS,
«Dyukuuu  u - rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
OOydYeHHs B CTapIIeh IIKOJIe, €CTECTBEHHO JOIOIHSISA IPYT APyra W MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPATUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COoJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUINH: anredpa, TPUTOHOMETPHsI, MaTeMaTUYECKUN aHAJIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooiiee
HIUPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCJIeI0BAaTENIbHO (popMUpyeETCS U
COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MATEMATHYECKYK) MOJENIb PEaJIbHOU
CUTyalluM, TPUMEHSTh 3HAHUA, TOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOT0 aHaJIU3ay, JJIsl PEHICHUsI CaMOCTOSTENHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-METOAMYECKAs JIMHUA «YHHCna U BBIYUCICHUS) 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mIKojie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OPM 3amucHU ACHCTBUTEIBLHOTO YHCIIA, YMEHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OILICHUBATH
pesynbrar. OOyyaromuecs TOJYYarOT HAaBBIKM NPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKECHUM.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHss B CTaplieil IIKOJe, IMOCKOJBbKY B KaXIOM pazferie IporpaMMbl
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUs LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE yMEHUS UCTIOJIB3YIOTCS MPU UCCIICIOBAHUN
GyHKIHNA ¢ TTIOMOIIBIO TIPOM3BOMHON, PEIICHUHM TPUKIAAHBIX 33/ad W 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIMX 3HadeHuW QyHkuu. JlanHas
collep KaTellbHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMupoBaHHEe yMEHUI
BBITIOJTHATHh pacuérbl 1o (opmysiaMm, TpeoOpa3oBaHUs IEJIBbIX, PAMOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
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COJEpKAIMX CTEMEeHU U Jiorapudmbl. braromaps M3ydeHHIO anredpanyeckoro
MaTepuajga TOPOUCXOAMT  JajbHeillllee  pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBINUICHUS YYaIluXcsi, (OPMHUPYIOTCS HAaBBIKH JISTyKTHBHBIX
paccyxacHmid, pabOTBI ¢  CHMBOJBHBIMH  (QOpMaMH,  TPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEHl B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT d()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]1a4, HATJISITHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
sSI3bIKA HAYKH.

ConepxarenpHO-MeTOIMYecKass JHHUS «DYHKIUM W TpaduKh» TECHO
NEeperIeTaeTCs ¢ IPYTUMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a7aET
MOCIIEI0BATEIHHOCTh U3YYCHUS MaTepuana. Nzydenne CTETICHHO,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUHN, NX CBOICTB
U rpaduKoB, UCHIOJIB30BAaHUE (DYHKUMU JUIsl pellleHus 3aJad U3 APYTUX Y4eOHBIX
PEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaK W C pEHIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3ToM OonblIoe BHUMAaHHE
ynensieTcs: GOopMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIIENOBATh TMOJy4YeHHbIC (YHKIHMHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HaBBIKOB, MO3BOJIAIOMINX BBIPAXKATh 3aBHUCHMOCTH MEXAYy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO  MBIIICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauama mareMaTHdeckoro aHaam3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTWYeCKUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTh UCCIIEIOBATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmporeccoB. JlaHHas conepikareiabHas JHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUSI MAaTeMaTHYEeCKHX MOJENeH pealbHBIX CHUTYalluH,
HAXOXJICHUS HAWIYYIEro PEIIeHUs B TMPHUKIATHBIX, B TOM YHCIE COIHUAIbHO-
HKOHOMUYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOro aHajiu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOrO U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKd B HayKe, TEXHWKE U HcCKyccTBe. OOydarommecs Y3HAIOT O
BBIJIAIONIUXCST PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, X UX aBTOPaXx.

ConepxarenpHO-MeTOIMYecKas JInHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTAaM  TEOPHUH  MHOXECTB. | €0peTHKO-MHOKECTBEHHBIC
NPEJICTABICHUS POHU3BIBAIOT BECh KypC HIKOJBHON MaTEMaTHKU M TPeiararoT
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Haubosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMaTHYECKUE TUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy Ba)KHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYECKOro aHaliu3a U
VMHTEPHPETALUN TOJyYEHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKAbIU
U3 pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL peLeHus] IPUKIIAIHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3a4ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJb30BATh AHAJIOTHIO, 0000IIAaTh W KOHKPETU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Asredpa v Hagaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
OOyuenue B 1Ikosie BeAETCs Mo TpexroauyHon nporpamme (10-12 kmaccs) B
CBSI3U C PEKUMHBIMU TPeOOBAHUSAMH UCTIPABUTEIILHOMN KOJIOHUU. B yueOHOM riane
Ha U3Yy4YeHHE Kypca anreOpbl M Hayajdl MaTEeMaTHYECKOTO aHaiu3a Ha 0a30BOM
ypoBHe Bcero oTBoautca 1704.: B 2023-2024 y.r. B 10 kiacce — 684. (2 yaca B
Heneno), B 2024-2025 y.r. B 11kmacce -34 gaca (1 gac B Heneno), B 2025-2026
y.r. B 12 xmacce - 68 yacoB (1 yac B Heei0).



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLEHTHI,
OECKOHEYHBIE  MepHoauYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAaHUU U PEaJIbHOM KU3HH.

JenictBurenpHble  4uciia. PanvoOHalbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepaudd € JEUCTBUTENbHbBIMU yuciamu. [IpuOmmxEénnHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas — ¢opMa  3alucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue —mnoaxoasdmied  (Gopmbl  3amucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTEIIECHHU.

CHHyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas (pyHKIHS C HaTypaJbHBIM M IEJIBIM MoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.
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TpuroHoMerpruueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMIT YUCIOBOTO apryMeHTa.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETpUYECKON
nporpeccur. GopMyna CIOXKHBIX OPOLUEHTOB. Mcnonb3oBaHWE MpOrpeccuu s
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMUCaHUS peabHBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHNUH 3314 U3 JIPYTHX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

IHJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOrO mpenmera «MaremaTthka» JOJDKHO 00ecIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI CICAYIOMMNX JIUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WI€Ha POCCHUUCKOrO0 OOIIEeCTBA, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aUMOJCHUCTBOBATh C COUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPONIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
DKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSI:
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OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayIIEro.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs SCTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azady, pelIeHui, pacCyKJIeHU;
BOCIIPUMMYHMBOCTHIO K MATEMATHUECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTaAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0poBoro u 6e3onacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHITHI U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3rIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NeSATEIbHOCTBIO.

TpyIoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHANIBHONW  JACSATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W €€ TMPHIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa MPOTSIKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aAKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

DKOJOTNYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, TMOHUMAHHEM BIIHSHHSI
COIMAJIbHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLUATIBHOU
Cpellbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTUYECKHX MpooJieM;
OpUeHTaleld Ha TMPUMEHCHHE MaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3a1ad B
00JaCTH  OKpY)KAIOMICH Ccpebl, ITUTAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX MTOCJICICTBHM ISl OKPYKAIOIIEH CPeIbl.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESTCIIBHOCTH, DTaroB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUs I[MBUIN3AIMU; OBIAJECHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.



METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYeOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1)  VYuueepcanrvnvie  nozmasamenvuwvie  Oeiicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrie oruueckue AeUCTBUSA:

e BBIABIIATh U XapaKTEPHU30BATh CYIICCTBCHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpeICTICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanyy, OCHOBAaHUA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W MPeoOpPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIA  BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMIA;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIlICHUs, BBIOMpaTh Haubojee MNOAXOAANUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBreie uccienoBaTenbCKue IeCTBHUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJEAOBATEIHLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTHBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UITNIO, MHCHHUE;



MPOBOAUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATEILHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJBI IO PE3yJbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TMpOLlecca, a TaKKe BbIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ uadopmarnueii:

2)

BBISIBIIATH JIePUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U IS PELLICHM 3a/1a4u;
BbIOMpaTh  MHGOpPMALMI0O W3  MCTOYHUKOB  PA3NUYHBIX  THUIIOB,
aHAIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;
CTPYKTYPUPOBATh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATh IpapuuecKi;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(OpMYIUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUAIOUWUXCSL.
OO0wieHue:

BOCIPUHUMATh M (OPMYJIHUPOBAaTh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 0OCYKJEHHs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHayora, OOHapy»uBaTh pas3jiMyue W CXOJICTBO MO3ULHUNI; B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyIHHUYECTBO:

MMOHMMAaThb WU HCHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOM U
WHUBUyaIbHON pabOThI MPY PENICHUH YIEOHBIX 3a71a4; TPUHUMATH 11eJTh
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OPraHU3alMI COBMECTHOM
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paboThI, pacrpeeNaTh BUABI PabOT, TOrOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3ysbTatT paboThl; 00001aTh MHCHUS HECKOJIBKHUX JIFOJICH;

e YYacCTBOBATh B IPyNMNOBBIX opMax paboThl (00CYXACHUSA, 0OMEH MHEHHH,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHINOJHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IBI,
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvnvie  pezynamueHvie Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH IJIaH, ITOPUTM PELICHUS 33a]1a4i, BBIOMPATh CIIOCOO PEIICHHS C
y4€TOM HUMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ YYETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBbIKAMHU NO3HABATEIBbHOM pe(eKCUH Kak OCO3HaHUs
COBEPILIAEMBIX JEHUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca H
pe3yibTaTa pelieHUss MaTeMaTHYECKON 3a/1a4u;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ITEIbHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUIM, OOBSCHSTH
INPUYHHBl JTOCTMKEHUS WIM HEJOCTHXKEHHSI PE3YNbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTO Kypca «Anredpa ¥ Havalla MaTEMaTHYECKOTO aHaIu3ay
Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOCCIEYHBATH JOCTHKCHUC
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh TMOHATUSIMH: PAIMOHATLHOE W JEHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonasaTh  apudMeTHUYeCKHe ~ Onepandd ¢ palUOHAIBHBIMU |
JEHCTBUTEILHBIMHU YHCIIAMH.
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BoemonusaTe npuOamkEHHBIE BBIYUCICHUS, UCIIONB3YS MpaBUiia OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJIBIM IOKa3aTesieM; CTaHJIapTHas
dopma 3amMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
WCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO YTIIA;
UCII0JIb30BaTh 3aMKCh MPOU3BOJILHOIO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIUY.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoOHAIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHTh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U HpPpalUOHAIBHBIX
BBIPOXEHUM W  pemarb OCHOBHBIE THUINBl  LENbIX, palUOHAIbHBIX U
UppaLMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIsl PELICHUSI MATEMAaTHYECKUX 3a]a4
W 3aJ1a4 U3 PA3IMYHbIX 00J1acTel HAYKH U PeabHOU KU3HH.

MognenupoBaTh pealbHblE CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

@OyHkuuu U rpadpuku

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (DYHKIMH, 00IaCTh
OTIpEJICICHUs] M MHOKECTBO 3HA4YeHUU (PYHKIUHU, Tpaduk (GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTth MOHATUSAMU: YETHOCTH W HEYETHOCTh (DYHKIMH, HYJIH
GyHKUIHUH, TPOMEKYTKHA 3HAKONOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pelieHUs] ypaBHEHUH.

Crtpouth M unTaTh TpaduKu JTUHEHHON (PYHKIMHU, KBAAPATUYHON (PYHKIIWH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HU; BbIpaXaTh (GOpMyJIaMH 3aBUCUMOCTU MEXY BEIIMYMHAMH.

Havana mareMaTH4€CKOr0 aHAJIN3A

OnepupoBaTh MOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reoOMeTpUYECKas MPOrpeccuu.
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OmnepupoBaTh MOHATUAMH: OECKOHEUHO YOBbIBaOllasi TeoMeTpUuYecKas
porpeccusi, Ccymma 0€CKOHEYHO yObIBaIOIIeH FeOMETPUYECKON IIPOTPECCHUM.

3azaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATENLHOCTEN U MPOTPECCUM ISl PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl ONMCaHUus
pEaIbHBIX MpPOLECCOB M SBJICHUHN, NMpPU PELIEHUH 337ad U3 APYTUX Y4YEOHBIX
IIPEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  ONpEAEIEHUE,  Teopema,  CIEICTBUE,
JI0KAa3aTeJIbCTBO.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Dopmyiibl

TpUroHOMeTpuH. TpUroHOMEeTpHUYECKHE
ypaBHEHUS

MHokecTBa pallMOHAJIBHBIX U
NEeNCTBUTENbHBIX YKcen. PanioHanbHbIe
YpaBHEHHUS U HEPABEHCTBA

@ynkuuu U rpaduku. CTeneHs ¢ 1elbM
noKa3areiaeM

ApudpmeTnueckuiit KopeHb N—0i CTENEeHH.
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA

ITocaenoBaTeIbHOCTH U Imporpeccuu

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

KonrpomersponHHpakTH4eckune

B
cero padoTKIU(PPOBHIPAOOTHI
KoumnuecTBo 4acoB  o0Opa3oBaTeiibHbIE
pecypcbl

22 0,5

14 1
6

18 1
5
3 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3,5

I[TOACHUTEJIBHAS 3AIINCKA.

Knace [To mporpamme yacos [Ipa3mHUYHBIE THU U KOJIHYECTBO Hroro
BBITIABIITNX YacOB dakTrueckn
4acoB
68 Bcero -4mu.
10a 1-4eTBepTh 16 +1 01.09 17 64 u.
2-51 9eTBEPTh 16 -1 08.01 15
3-5 YETBEPTH 20 -2 23.02 18
08.-3
4-51 yeTBEPThH 16 -2 09.05 14
10.05
68 BCEro - 4u.
1-yeTBepTH 16 +1 01.09 17
106 2-51 YeTBEPTh 16 -1 08.01 15
3-s UeTBEPTh 20 -3 08.01 17
’ 23.02 o4
08.03
4-s1 yeTBEPTH 16 -1 10.05 15
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ITOYPOYHOE IIVTAHUPOBAHUE
10 a KJIACC

Nenm/m  Tema ypoka

MHO03k€ecTBO, Onepauy Hal
1 MHOK€eCTBaMU. /[narpaMmsl
Olinepa—Benna
Panmonaneueie yncna. OOBIKHOBEHHBIC U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE MTEPUOANUECKUE APOOH.
JlnarHoCcTUYECKUA TECT

Apudmernueckue onepanum ¢
3 paloOHaIbHBIMU YHACIAMU,
peoOpa3oBaHs YUCIOBBIX BhIPAKEHUM

[Tpumenenue apobeli U MPOICHTOB IS
peLIeHUs TPUKJIIAIHbBIX 3a]1a4 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U
peaNbHON KU3HU

[Ipumenenue npoOei U IPOIEHTOB TSt
5 pelIeHUs IPUKIaAHBIX 3aa4 U3
Pa3IMYHBIX OTpACied 3HAHUN U

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoJbHbIe
padoThbI

0,5

16

IIpakTHYeckue
padoThI

JlaTa
U3YYeHHs

01.09.23

07.09.23

08.09.23

14.09.23

15.09.23

JJIeKTPOHHbIE
nu(ppoBbIE
o0pa3oBaTejibHbIE

pecypchbl
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https://www.yaklass.ru
https://edsoo.ru/
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10

11

12

13

peanbHOU KU3HU

JewcTBuTenpHbIe yncia. PanmonaabHbIe
Y UppalMOHAJIbHBIC YHCa

ApudmeTnueckue onepauu c
JNEHCTBUTENbHBIMH YUCIIaMU

[TpuOn>xEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTJICHUS, IPUKHUAKA U OLICHKA
pe3yJibTaTa BEIYMCIIECHU

ToxmecTBa U TOXKICCTBCHHBIC
npeoOpa3oBaHUs

VYpaBHEHHE, KOPEHb YPaBHEHUS

HepaBeHCTBO, peUICHUC HCPABCHCTBA

Mertoa nHTEpBaAIOB

Pemienue nensix u ApoOGHO-
palMOHATBHBIX YPaBHEHUN U HEPABEHCTB

17

21.09.23

22.09.23

28.09.23

29.09.23

05.10.23

06.10.23

12.10.23

13.10.23
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14

15

16

17

18

19

20

21

Konrpomnbnas padora o reme
"MHOKeCTBa pallMOHATIBHBIX U
JIeHCTBUTEIIHHBIX YHCEIl. ParnoHaabHbIe
ypaBHEHUS U HEPABEHCTB"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aunmuo obparHbie GyHKIMN

I'paduk pynkuuu. Obnactb
OTIPENICIICHUS] 1 MHOYKECTBO 3HAUCHHIH

byukun. Hynu dynkuuu. [pomexyTku
3HAKOIOCTOSIHCTBA

YérHbie 1 HEUETHBIE (YHKIIUN

CreneHs ¢ 1eIbIM [T0OKa3aTEIEM.
CranpapTHas ¢popma 3arucu
JENCTBUTENIBHOTO YnCiIa

Hcnonp3oBanue noaxozsmei GpopMbl
3aIImucu ﬂeﬁCTBHTeHBHBIX HYUCeI 01
pelIeHns NPAKTUYECKUX 3a1a4 U
IIPEJICTaBICHNS JaHHBIX

ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTETEeHH

CrenenHast GyHKIHUS C HATYpaJIbHBIM U

18

19.10.23

20.10.23

26.10.23

27.10.23

09.11.23

10.11.23

16.11.23

17.11.23
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22

23

24

25

26

27

28

LeJILIM IToKa3aTeieM. E€ cBoiicTBa u
rpaduk

Apudmerndeckuii KOpeHb HaTypaTbHON
CTCIICHU

CaotlicTBa apu(PMETUYECKOTO KOPHS
HATYpaJIbHOM CTeNeHn

CaoticTBa apu(PMETHUIECKOTO KOPHS
HaTypaJbHOU CTEIIEHU

CaoiicTBa apu(MeTHUECKOro KOpHS
HaTypaJlbHOI cTeneHn

JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—Oi1 CTeNeHU

JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM cTeIleHn

JeiicTBus ¢ apupmMeTHUECKUMH KOPHIMHU
N—Oi1 CTeeHN

19

23.11.23

24.11.23

30.11.23

01.12.23

07.12.23

08.12.23

14.12.23
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30

31

32

33

34

35

36

JleiicTBus ¢ apupMETHISCKUMH KOPHIMHU
N—OM CcTeIeHU

HetictBust ¢ apu(METHISCKUMU KOPHSIMHU
N—OU CTEIIEHU

Pemenne nppalinoHaabHBIX ypaBHEHUIN
Y HEPaBEHCTB

Pemienne nppaniuoOHaIbHBIX YPaBHEHUN
Y HEPAaBEHCTB

Pemienue nppanoHaibHbIX YpaBHEHHUH
Y HEPAaBEHCTB

Pemenne nppaninOHAIbHBIX YPaBHEHHUN
Y HEPaBEHCTB

Pemienue uppanmoHanbHbIX ypaBHEHUH
Y HEPAaBEHCTB

CaotlicTBa U rpauK KOpHsI N-Oi CTENEeHH

20

15.12.23

21.12.23

22.12.23

28.12.23

11.01.24

12.01.24

18.01.24

19.01.24
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37

38

39

40

41

42

43

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

KonTponbhas pabota no teme
"ApudmeTnueckuii KOpeHb N—oit

creneHu. MppanroHanbHble YpaBHEHUS U

HepaBeHcTBa"

CI/IHyc, KOCHUHYC U TAHI'CHC YHUCJIIOBOT'O
ApryMCHTAa

CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOTO
apryMmeHra

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCJIIOBOIO apryMEHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPHUYECKHX
(GYHKLUI YUCIOBOTO apryMeHTa

21

25.01.24

26.01.24

01.02.24

02.02.24

08.02.24

09.02.24

15.02.24

https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/

https://resh.edu.ru
https://www.yaklass.ru
https://edsoo.ru/



44

45

46

47

48

49

50

51

Tpuronomerpudeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIEC TPUTOHOMETPUICCKHE
hopMyIBI

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyiibl

OCHOBHBIE TPUTOHOMETPUUICCKUE
bopMyIbI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanme TPUTOHOMETPUUIECKUX
BBIPAKECHU

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

Pemenne TpuroHoMeTpUYECKUX
ypaBHEHUU

22

16.02.24

22.02.24

290.02.24

01.03.24

07.03.24

14.03.24

15.03.24

28.03.24
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52

53

54

55

56

57

58

Pewienne TpuroHOMeTpUYECKUX
ypaBHEHU I

Penienne TpUroHOMETPUYECKUX
yYpaBHEHUU

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemenre TpUroHOMETPUYECKUX
yYpaBHEHUU

KonrponbHas pabora no reme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpruyeckue ypaBHEeHHS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
nocJeroBareIbHOCTEN. MOHOTOHHBIE
OCJIEIOBATEILHOCTH

ApudmeTrnueckasi U reoMeTpuyecKas
nporpeccuu. Mcnonp3oBanue
MPOrPECCUU JIJISl PELICHUS] peabHbIX
3ajja4u MPUKJIAHOTO XapaKTepa
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04.04.24

05.04.24

11.04.24

12.04.24

18.04.24

19.04.24
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59

60

61

62

63

64

BeckoneuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma
OCCKOHEYHO yOBIBarOIIEH
reOMETPUYECKON MPOrPECCHH

dopmyiia CIIOKHBIX TPOLIEHTOB

dopmyiia CIOKHBIX TPOLIEHTOB

O0001Ienre, cucTeMaTA3alus 3HaHUH 3a
KypcC ainreOpbl U Hadyal MaTeMaTHYECKOTO
agaimmsa 10 xiacca

HtoroBast KOHTpoJbHAs paboTa

O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a
Kypc ainreOpbl U Haual MaTeMaTHYEeCKOTO
a"anm3a 10 xiracca

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

dakTUYECKH YacoB

64

64
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3,5

25.04.24

26.05.24
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ITOYPOYHOE IIVTAHUPOBAHUE
100 KJIACC

Ne n/m Tema ypoka

MHO)€eCTBO, ONepaIuy HaJl
1 MHOXeCTBaMu. JluarpaMmbl
Ditnepa—Benna
Panmonansubie unciaa. OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH, TIPOLICHTHI,
OECKOHEYHBIC TTEPUOINYECKHIE TPOOH.
JlnarHocTUYeCcKuid TeCT

Apudmernueckue oneparuu ¢
3 paloHaIbHBIMU YHCTIAMH,
MpeoOpa30BaHUs YUCIIOBBIX BbIPAXKEHHM

[Ipumenenue apobeii 1 IPOIEHTOB IS
peLIEHHS TPUKIIAIHBIX 33/1a4 U3
Pa3IUYHBIX OTpacieil 3HAHUU U
peanbHON KU3HU

[Ipumenenue qpobeii v IPOIEHTOB JUIS
peLIEHHs TPUKIIAIHBIX 33/1a4 U3
Pa3NIUYHBIX OTpaciel 3HAHUU U
peanbHOM JKU3HU

KoaudecTBO 9acoB

Bcero

KoHnTtpoJbHbie
padoThI

0,5

25

IIpakTHYeckue
padoThI

JlaTa
U3ydyeHus

01.09.23

04.09.23

08.09.23

11.09.23

15.09.23

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl
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11

12

13

14

HeWcTBuTenbHbIE yncia. PalimoHnanbHbie
Y UpPALUOHAIIbHBIC YKCIIa

Apudmernueckue oneparuu ¢
JeCTBUTEILHBIMU YHCIAMHU

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpPYTJICHUS, PUKUJIKA U OLIEHKA
pe3ynbTaTta BRIYUCICHUN

ToxnecTBa U TOKICCTBCHHBIE
npeoOpa3oBaHUs

ypaBHeHI/Ie, KOpPCHb YpaBHCHU A

HepaBeHcTBo, penieHre HepaBeHCTBA

Meton HHTCPBAJIOB

Pemenue nensix u gpo6HO-
paIMOHATBLHBIX YPAaBHCHUH H
HEPABCHCTB

KonrponsHas pabora o teme

26

18.09.23

19.09.23

25.09.23
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02.10.23

06.09.23

09.09.23
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16

17

18

19

20

21

"MHO€eCcTBa pallOHAJIbHBIX U
JICHCTBUTEIbHBIX YUCEN. PalMOHAJIbHBIE
ypaBHEHUS U HEPaBEHCTB"

DyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
B3anmuo oOpaTHbie pyHKITUN

I'padux Gpynkuu. O6macTb
OIpEeEICHUS] © MHO)KECTBO 3HAYCHUI
¢bynakuu. Hynmu pynkuuu. [pomexyTku
3HAKOIIOCTOSIHCTBA

Yérabie 1 HeUETHBIC (PYHKIIUU

CreneHs ¢ 1eIbIM [TOKA3aTEIEM.
CrannaptHas Gopma 3arucu
JNENCTBUTEIBHOTO YnCiIa

Hcnonp3oBanue noaxozsien Gopmbl
3armcu )ICI\/'ICTBI/ITCJ'II)HI)IX YUCECII 114
PEIICHUA MPAKTHYCCKUX 3a/1a4 U
IIPEICTaBICHUS] JaHHBIX

Apudmerndeckuil KOpeHb HaTypaTbHON
CTETeHU

CrenenHast GyHKIIUS C HATYPATbHBIM U
eabIM IokaszareiieM. E€ cBoiicTBa U

27

20.09.23

23.09.23

27.09.23

10.11.23

13.11.23

17.11.23

20.11.23
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22

23

24

25

26

27

28

29

rpadux

Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU

CoiicTBa apu(MeTHYECKOro KOpHs
HATypaJIbHOM CTETEeHU

CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJIbHOM CTEIIECHU

CBoiicTBa apu(pMeTHUECKOTO KOPHS
HaTypaJbHOH cTeneHn

JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMU
N—0i1 cTeneHn

JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMHU
N—0i1 CTeNICHU

JleiicTBust ¢ apu)METHUECKUMU KOPHIMH
N—OU CTEIEeHU

JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMH

28

24.11.23

27.11.23

01.12.23

04.12.23
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11.12.23

15.12.23

18.12.23
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31

32

33

34

35

36

N—OMU CTEIECHU

JleiicTBusI ¢ apuMETHUSCKUMU KOPHSIMH
N—O0il cTereHu

Pemenne uppanroHanbHbIX ypaBHEHUN
Y HEPaBEHCTB

Pemenue nppanroHanbHbIX YpaBHEHHUI
Y HEPABEHCTB

Perienue uppanmoHanbHbIX YpaBHEHUH
Y HEPaBEHCTB

Pemenue nppanroHanbHbIX YpaBHEHUI
Y HEPABEHCTB

CaoiicTBa u rpaduk KOpHA N-0if cTeneHn

CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU

29
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38

39

40

41

42

43

44

KonrponsHas pabora o teme
"Apudmerrueckuii KOpeHb N—oif
creneHu. VppanroHanbHble YpaBHEHUS
Y HepaBeHcTBa"

CuHyC, KOCUHYC U TAHT€HC YHACIIOBOIO
aprymeHTa

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
apryMeHra

ApKCI/IHyC, APKKOCHUHYC U aPKTAHI'CHC
YHUCJIOBOTO apryMCHTA

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEeHTa

Tpuronomerpruyeckas OKpyKHOCTBb,
OIIpEeIENIEHUE TPUTOHOMETPHUUECKHUX
(GYHKIMN YMCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpy>XKHOCTb,
oTpezieNIeHue TPUTOHOMETPUUECKHIX
(GyHKIMI YMCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopmybl
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52

OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopmyIbl

OCHOBHBIEC TPUTOHOMETPUIECKUE
bopMyIibl

[IpeoOpa3oBaHre TPUTOHOMETPUICCKUX
BBIPAKCHUI

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPa)KCHU I

[IpeobpazoBaHre TPUTOHOMETPHUUECKHUX
BBIPAKCHUI

Pemenue TpuronomeTpuyeckux
YpaBHEHUI

Pemrenne TpuroHoMeTpu4ecKux

31
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YpaBHEHUH

Pemrenue TpuroHoMeTpu4ecKux
ypaBHEHUU

Perienue TpUroHOMEeTpHUUECKUX
ypaBHEHUH

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

Pelrenne TpUroHOMETPUYECKUX
ypaBHEHUN

KonTponbhas padbota no teme
"®opMyJibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHHs "

ITocnegoBaTenbHOCTH, CIIOCOOBI 3a1aHU
nocJenoBaTeJIbHOCTE. MOHOTOHHBIE
OCJIEIOBATEILHOCTH

ApudmeTrrueckas U reoMeTpuyecKas
nporpeccuu. Mcronp3oBaHue
MIPOrPECCUU JIsl PELICHHS] peaIbHbIX
3aJ1a4 NPUKJIAJHOTO XapaKTepa
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Bbeckoneuno yObIBarommas
reomeTpuyeckas mporpeccus. Cymma
OecKOHEYHO yObIBaroeit
reOMETPUYECKOMN MPOrPECCUH

®opmyJia CIIOKHBIX IPOLIEHTOB

O0006111eH1E, CUCTEMATH3allMs 3HAHUH 3a
Kypc ainreopbl 1 Havall
MaTeMaTuueckoro aHanusa 10 knacca

HroroBas koHTponbHas paboTa

O000111eH1E, CUCTEMATH3allMs 3HAHNH 3a
Kypc ainreopbl 1 Haval
MaTeMaTu4ueckoro ananusa 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTtuka: anredpa W Hayajga MaTeMAaTHYECKOIO aHaIW3a, T'€OMETPHS.
Anrebpa 1 Hauajla MaTeMaTu4eckoro ananuza, 10-11 kmaccel/ Anmumos 11.A.,
Komsarun FO.M., Tkauea M.B. u gapyrue, AKIMOHEpPHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA
Meroauueckue mocobus g yumtens aua YMK  Anre6pa u Hawana
MateMaTudeckoro aHamuza. AnuMoB IIILA., Konsrun FO.M., TkaueBa M.B. n

npyrue, AkunonepHoe oomectso «M3narensetBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET:

1. https://resh.edu.ru

2. https://www.yaklass.ru

3. https://edsoo.ru/

34


https://resh.edu.ru/
https://www.yaklass.ru/
https://edsoo.ru/

