Focyz[apCTBenﬂoe OI0/IsKeTHOE Oﬁlll@Oﬁpﬂ?.OBaTeJIBHOC YUIpPECKIACHUE
«chenbmnKOchaﬂ mkoJja HoBoa3oBckoro MYHUIIMITIAJIBHOI'0 OKpPYIra»

Jonenxoit Hapoanoii Pecnyosiuku

PACCMOTPEHO COT'JIACOBAHO

Ha 3acenanun LLIMO 3ar\? nupextopano YBP

[TpoTokos OT <czZ» ol 2024r. Ne f s M.B.Muxenb /it
Pykgsonurens MO IS Bfreerr 2024 (B
‘/Ty i /’AZZ{/'/[:&‘VZ{? Y 4 \3 "

PABOYAS ITPOI'PAMMA
no ajredpe u Ha4YaJIaM MATEMaTHYECKOI0 AHAJIM3A
(06a30BbIil YPOBEHD)

st 10 kimacca

PaGouyto mporpammy cocTaBuia:

3Bepena JI.U.
YUUTCIIb MATCMATHKU

2024-2025 y4eOHblli TOA



MHNOACHUTEJBHASA 3AIINCKA

Opranuzanusi npenojaaBaHusi ydeOHoro nmnpeamera «MartemaTuka» Ha
YPOBHSIX OCHOBHOI'O OOIIEro M cpenHero oodimero odOpazoBanus B 2024/2025
y4e0HOM TOJy OCYIISCTBIIIETCS B COOTBETCTBUHU CO CIICAYIOIIMMH HOPMATHBHO-
MIPaBOBBIMH AKTaAMHU:

— @depnepanbHbIii 3akoH OT 29 aexadpst 2012 1. Ne 273-D3 «O6 oOpazoBanu B
Poccuniickon @enepanunm»;

— OenepanbHbii 3akoH OT 19 aexabps 2023 1. Ne 618-®3 «O BHeceHHH
n3MeHeHnit B deaepaiibHbIi 3akoH «O0 00pa3zoBannu B Poccuiickoit deaepariumy;

— denepanbHbIil TOCYIAPCTBEHHBIN 00pa3oBaTEIbHBIN CTaHIAPT OCHOBHOI'O
oOmiero oopa3zoBanus (yTB. npukazoM MunnpocsenieHusi Poccun ot 31 mas 2021
r. Ne 287) (mamee — ®I'OC O0OO0);

— denepalibHBI TOCYJAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHIAPT CPEIHErO
oOmrero oopazoBanus (yTB. mpukazom MunoOpHayku Poccuu ot 17 mast 2012 r. Ne
413) (manee — ®I'OC COO);

— denepanbHas oOpa3oBaTelbHAas IporpaMMa OCHOBHOTO  OOIIEro
obOpaszoBanus (yTB. mpukazoMm Munmnpocsemnienuss Poccun ot 18 mas 2023 1. Ne
370) (mamee — ®OIT OO0);

— @enepanbHas 00pa3oBaTesibHas IporpaMma CpeIHero 0011ero oopa3oBaHus
(yTB. mpukazoM Munnpocseuenus Poccun ot 18 mas 2023 r. Ne 371) (manee —
®OII COO0);

— mpuka3 Munnpocsemenus Poccun ot 21 centsiops 2022 1. Ne 858 «O6
yTBEpKJIeHU! (penepanbHOro nepeyHs yueOHUKOB, JOMYIEHHBIX

K HCHOJB30BAHHIO TIPU  peaM3allid  WMEKIIMX TOCYJapCTBEHHYIO
aKKpeAUTAUI0 O00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
oO11ero, cpeaHero oO0IIero 0oOpa30BaHUsI OpPraHU3AUSMH, OCYIIECTBISIONIMMU
0o0pa30BaTeNbHYI0 JACSITENPHOCT W YCTAaHOBIEHHUS  MPEIEIbHOTO  CpoOKa
WCITOJIb30BAHUS NCKITFOUEHHBIX YICOHUKOBY;

— npuka3 Munnpocsenienusa Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHun
u3MeHeHui B npuka3z Munnpocsemenuss Poccun ot 21 centsadps 2022 r. Ne 858
«O6 yTBepxkaeHun (eneparbHOro0 TMepeyHs YYeOHMKOB, JOMYIIEHHBIX K
WCIIOJIb30BAHUIO TMPU pealn3aldyd HUMEIOIIMX TOCYJAapCTBEHHYIO aKKPEAMTALIMIO
0o0pa30BaTeNbHBIX IPOrpPaMM HAa4YaJIbHOTO OOIIEr0, OCHOBHOI'O OOILIET0, CPEIHETO
obmiero o0Opa3oBaHMUs OpraHU3aLUsAMHU, OCYILIECTBISIIOIIMMU OOPa30BATEIbHYIO
JEeATEIbHOCTh U YCTAHOBJIEHUS NPEIEIBHOI0 CPOKA UCIOIb30BAHMS UCKIOYEHHBIX
y4eOHUKOB»»;

— npuka3z MunnpocBemenusi Poccun ot 4 oktsa0ps 2023 r. Ne 738 «O6
yTBEpKACHUH (eZepaIbHOro MepeyHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,



JIOMYIIEHHBIX K HMCIIOJIb30BAHUIO TIPU PealiU3alliil MMEIONIUX T'OCYIapCTBEHHYIO
AKKpEIUTAIIMI0 00pa30BATEIbHBIX IMPOrPaMM HAYaIbHOTO OOINEro, OCHOBHOTO
00IIIeT0, CPEeTHETO 00IIEeT0 00PA30BAHUY;

— Konuenuust pasButus matemaTudeckoro ooOpaszoBaHusi B Poccuiickoit
Oenepanuu  (y1B. pacnopsibkeHueMm IlpaButensctBa Poccuiickoit ®Denepanuuy;
npoTokoi1 oT 24 nekadpst 2013 r. Ne 2506-p).

PaGouas nmporpamma yueOHOro Kypca «Anredpa U Hauajga MaTeMaTH4YeCKOro
aHanm3a» 0a30BOro ypoBHs s oOyuaromuxcs 10 kimacca pazpaboTaHa Ha OCHOBE
®denepaabHOr0 TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
IPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIUIUNA POCCHUICKOTO
oOpa3zoBaHus. Peanuzamusi mporpamMmbl oOecreUMBAeT OBJIAJICHUE KIIOUEBBIMU
KOMIETEHIIUSIMHU, COCTABIISIONIMMUA OCHOBY JJISI CAMOPAa3BUTHUS M HENPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOpOHBI, OH oOecrneyrBaeT HMHCTPYMEHTaJIbHYIO 0a3y Jig H3y4eHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOil CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXCcsl Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHMS
KypcoB HMH(GOpPMATHKH, OOIIECTBO3HAHUSI, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydallhecs OBJAJEBAaIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTHKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauaa MaTeMaTHueCKOro aHajIn3a 3aKJIabIBAET OCHOBY JIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBHIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJ€HUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAET yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue 1
aHaJIOruIo, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHHue. B xone u3ydenus
anreOppl W Havall MATEMaTUYECKOrO aHajdn3a B CTaplied MIKOJE ydYalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIel peasibHbIX CUTyallud W HHTepIpeTaluu
MOJIYYEHHBIX ~ PEHIeHUH, 3HAKOMSTCS C  NpUMEepaMH  MaTEeMaTUYECKUX



3aKOHOMEPHOCTEH B TMPUPOAEC, HAYKE KU B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6magaer 3HAUMTENbHBIM BOCIUTATENBHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky y4dyeOHOW AesITeIbHOCTH,
TpeOyroriei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 IOJIYyYECHHBIA PE3yJIbTaT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCcKOro
aHaJIK3a JISKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a) BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dynkuumn  u rpadpuku»y, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoxecTBa U JIorMKa». Bce OCHOBHbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM H3Y4YalOTCA Ha IPOTSHKEHUM JBYX JIET
oOy4eHHs B CTapllIel IIKOJIe, €CTECTBEHHO AOIOIHSISA JIPYTr JIpyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMHW W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUM aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBIaJeBalOT BCE Oolsee
HIMPOKUM MAaTEMaTHYECKUM ammnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb PEeaJbHON
CUTyalluHM, TPUMEHSTh 3HAHUA, TOJNyYCHHbIE B Kypce «Airedpa W Hadana
MaTEeMaTHYECKOTrO aHalIu3ay, JUIs PEIIEHUs CaMOCTOATEIbHO C(HOPMYITUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTAaT.

CopnepxaTenpbHO-MeTOANYECKass JTUHUA «YUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mikoise oco00oe BHUMAHHE YJETISETCS
(GOpMHPOBAHUIO TPOYHBIX BBHIYUCIUTEIBLHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENILHOIO YHCIIA, YMEHUE
PAalMOHAIBHO BBINOJIHATE JIEUCTBUS C HHUMHM, J€iaTh NPUKUIKY, OLIEHUBATH
pesyapTaT. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJOM pa3feie MporpaMMel
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyvaromuecs OBIAIE€BAOT
pPa3IMYHBIMA METOAAMHM PELIECHUs LENbIX, PAlWOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX ¢  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydyeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN



GYHKIUI ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHUM MPUKIAAHBIX 3a/a4 W 3a/1ad Ha
HaxXOXKJIE€HWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opmMupoBaHHE YMEHUU
BBITIOJIHATh Pacy€Thl Mo ¢opMmysaMm, MpeoOpa3oBaHUsl IENbIX, PalUMOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuansa NPOUCXOJWUT  JaJIbHEWIIee  pa3BUTHE  AJITOPUTMHYECKOrO U
a0CTpaKTHOrO MBIIIJICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBBIKA JE€TyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTBHI JUISI PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NEPEIUIeTAeTCs C IPYTUMH JIMHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepHaia. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN JJIsi pelIeHus 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK U C pEIIeHWEM YpaBHEHHMH M HepaBeHCTB. [Ipu »TOoM OosibllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ coJepKaTeNbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havana mMareMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYITHBIX 00YYalolUMCSsl, Y KOTOPBIX MOSIBIISETCA BO3MOXKHOCTh UCCIEIOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJIYUIIEro pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLHUAIbHO-
PKOHOMHMYECKHUX, 33/a4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOI0 aHaJIn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMaTBHO-TOTHUECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKE U HuckyccrBe. OOyuaromuecss Y3HAIOT O



BBIIAIONIMXCSl pe3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKU, U UX aBTOpax.

CopepxarenpbHO-MeTOoANYECKass TMHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
IOCBSIIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. | €OpETUKO-MHOKECTBEHHBIE
IPEJICTaBICHNUS POHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU M IpejiararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY HNOHHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW [TOCTPOECHUSI MOJIENIEN peabHbIX CUTYyAallUi, UCCIET0BAHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPHPETALUN TOJYYEHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3/iesioB MIPOrpaMMBbl, MOCKOJIBKY BECh MAaTEpHUA Kypca IIMPOKO MUCIIONIb3YETCs
JUISl pellieHus] IPUKJIAIHBIX 3a1a4. [Ipu pemeHnn peanbHbIX MPAaKTHUYECKUX 3a7ad
ydaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobnemy. [lesreabHOCT MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3a/lady OpraHM3yeTcsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa W Haudana
MaTeMaTHYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM murane Ha M3ydeHHE Kypca aireOphl M Hayvajdl MaTEeMaTHYeCKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudecKkue JapoOu. ApupMeTHyecKkue  omepanuu ¢
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepanud ¢ JAeHMCTBUTENbHBIMU uHciaMu. [IpuOmmxéHHble
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTeMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHHi (ynkumu. Hymm Qynkumu.
[TpomMexyTKku 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

IHJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne ydeOHOTO Tpenmera «MaremaTtnka» JOJDKHO 00ecIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOIINX JIUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE pe3yJibTaThl OCBOCHHUSI TMPOTPaAMMBl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YyUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOIO YJ€Ha POCCUHWCKOro OOLIeCTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAYp TpaxIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHUEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCTIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPakIaHCKONU UJICHTUYHOCTH, YBAKCHHS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTWIKEHWUW B JPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAaHHEM JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOTO TOBEJCHUS,
CBSA3aHHOI'O C MPAKTUYECKUM INPUMEHEHUEM JOCTUKEHUN HAYKH U JAESTEIbHOCTHIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peleHnH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3n4eCcKOe BOCIIUTAHUE!

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHATh MaTEeMaTHUECKUE 3HaHHUS B
MHTEpecax 3J0poBoro u 6e3onacHoro odpasa *u3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, perymnsipHas busnueckas AKTUBHOCTD); (bU3UIECKOTO
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NeSATEIbHOCTBIO.

TpyzoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUM BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYphl, TOHUMAHHEM BIIASHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX TMpolIiewm;
OpHEHTallell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIsS pelieHus 3aaad B
00JaCTH  OKpY’)Karomiei cpeipl, ITUIAHUPOBAHUS IIOCTYIIKOB M OIICHKA UX
BO3MOYKHBIX MTOCJICICTBHH ISl OKPYKAIOIIEH CPEIbl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITaroB e€
pPa3BUTUS U 3HAYUMOCTH Ui Pa3BUTHs LUBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOH KaK CpPEICTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATENBCKYIO ACSATEIHHOCTD
WHUBUyJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIE PE3yJIbTaThl OCBOECHHS IMPOrpaMMbl YYEOHOro MpeameTa
«Maremartuka» XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  VYuueepcarvnvie  noznasamenvmvie  Oeiicmsus, — 0becnedugarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1ormueckue AeUCTBU:

e BBIBIITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLUICHHM MEXAY HOHITUSIMH; (POPMYIUPOBATH
ONpPENENICHUs]  IOHATUM; YCTAHaBIIMBAaTh CYIIECTBEHHBIM  NPHU3HAK
KJlaccu(HUKauy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJMMOTIO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MNpeoOpa3oBbIBATH  CYXKICHHUS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIJIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (paKkTax, AAaHHBIX, HAONIOJACHUSIX U YTBEPKICHMSIX;
npemjlaraTb  KpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTENM U
IIPOTUBOPEUHNIL;

e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUM (IIpsIMbIe U OT MPOTHUBHOTO), BHICTPAWBATh apryMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJBI;

e BbIOMpaTh cHoOco0 pemeHuss y4eOHOM 3agauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peLIeHUsl, BBIOMpaTh Hauboiee MNOAXOASAINMA ¢ Yy4€ToM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTenbCeKue JeNCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
bopMynupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  TUIOTE3Y,
apryMEHTUPOBATH CBOO MO3UIUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATENIBHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOoro
O0OBbEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BbEKTaMHU, SIBICHUSMU, POIIECCAMU;



CaMOCTOSITENTLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3ysbTaTaM
NPOBEIEHHOIO HAOJIOACHUS, HCCIEIO0BaHUs, OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOILECCA, a TAKKE BBIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

PaGoTa ¢ uadopmarnueii:

2)

BBISIBJIATH AepUINUTH MHPOPMAINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a]a4H;
BbIOMpaTh ~ MHGOpPMALMIO W3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHPOBaTh HHPOPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WLTIOCTPUPOBATH IpapuuecKH;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(hOpPMYITUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMmyHukamuenwvle Oelicmeus,  0Oecneuusarom

CPOPMUPOBAHHOCIb COUUATILHBIX HABLIKOS 0OVHAIOUUXCSL.
OO0uieHue:

BOCIPUHUMATh M  (OPMYyJIHPOBaTh CYXIEHUSI B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXICHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3linuyuMe W CXOJICTBO IMO3ULIMN; B
KOPPEKTHOM popme popMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PELICHHWS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYaJIbHON pabOoThI PU pellIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOHM JAESITENHbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThI, pacpenensTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboThI (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W HHBIE); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOW JIEHCTBUS C JPYTMMH WIEHAMH KOMaH]IbI;



OLICHMBATh Kadye€CTBO CBOETO BKJIaJa B OOIIMI NPOLYKT MO KPUTEPHUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zanusi:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]a4H, BEIOMPATh CIIOCO0 PEIICHHUS C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHON pediieKcuu Kak OCO3HaHUS
COBEpPIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTaTa pelIeHUs] MaTEMAaTHYECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUH
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUSIM, OOBICHATH
MPUYUHBI TOCTUKECHHUS WIM HEJAOCTHXKEHHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayana MaTEMaTHUYECKOTO aHAIIA3a»
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucsa ¥ BbIYMCICHUS

OnepupoBaTh MOHATUSIMH: pPAIMOHAIBHOE W JEHCTBUTENILHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bremonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BbInonHATh TpUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYUCICHH.

OnepupoBaTh MOHATUSAMHU: CTEINEHb C LEJIBIM II0Ka3aTejieM; CTaHJapTHAs
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypaldbHOW CTENEHH,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
IIPaKTUYECKUX 3a]1a4 U NIPEIACTaBICHUS JaHHBIX.



OmneprpoBaTh MOHATHSIMH: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOIO yTJIa;
WCITOJIB30BAaTh 3aMKMCh MPOU3BOJIBHOTO yTIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh MNOHATUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO; LENOE,
palMoOHAIBHOE, UPPAMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKHE YPABHEHUSI.

BeimonusaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPalMOHAIBHBIX
BBIPOXEHU W  pemiatb OCHOBHBIE THUIMBI  IENBIX, pAlUOHANBHBIX U
UppaIMOHATIFHBIX YPAaBHEHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA AJISl PEIICHUs MaTeMAaTUYECKUX 3ajay
¥ 3a71a4 U3 pa3IMuHBIX 001acTel HAyKH U peasibHOM KU3HU.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anreOphl, COCTABIATH
BBIDOKEHHSI, YpaBHEHHUS, HEPAaBEHCTBAa IO YCJIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusi (PYHKIMH, 00JIaCTh
ONpEJENeHUs] U MHOXKECTBO 3HauYeHM (PyHKUuuU, rpaduk (yHKIHH, B3aUMHO
oOpaTHbIe (PYHKIUU.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIHUH, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelIeHUsT ypaBHEHUH.

Crpoutb M yuTaTh TpaduKu JUHEHHON (QPYHKIUU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTeJIEM.

Hcnone3oBath rpaduku (QyHKUMA IS HKCCIENOBAHUS TPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYMHAMH.

Havana maTremMaTH4ecKoro aHajmsa

OnepupoBaTh TOHATUSAMH: TOCIEAOBATEIHLHOCTh, apudMeTHdyecKas u
reOMETpPUYECKast IPOTrPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOIlasi TeoMEeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3azaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIEA0BATEIBHOCTEN U MTPOTPECCUM I PELIEHUS
peasibHBIX 33a7a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh NOHATUSIMH: MHOKECTBO, OIIEPALIMH HAJ MHOXKECTBAMH.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHUsA
peanbHBIX NPOLECCOB W SABJICHHUH, MPU PELUICHHH 337a4 H3 APYIHX Yy4eOHBIX
IIPEAMETOB.

OnepupoBaTb  NOHATUAMH: OIIPENEIICHUE,  TEOpeMa, CJIE/ICTBUE,
JI0Ka3aTeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMMbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOXxecTBa pallMOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncell. PaliioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TpUrOHOMETpHH. T pUroHOMEeTpUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0







