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INOACHUMTEJBHAA 3AIITMCKA

Pabouass mporpamma ywyeOHOro Kypca «Anrebpa u  Hayaia
MaTEeMaTUYeCKOro aHajin3ay 0a30BOro ypoBHs Jjisi oOydarontuxcs 11 kmacca
pa3paborana Ha OCHOBE denepanbHOTro TOCyJapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHJapTa CPEAHEro OOIIero 00pa3oBaHMs, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEABIBIIEMBIX K MAaTEMATHIECKOMY
oOpa3oBaHMIO, M TPAAMIUKA poccuiickoro oOpa3oBanus. Peanuzarus
nporpaMMbl  00€CTeUMBaeT OBJAJCHUE KIIOYEBBIMH  KOMIIETEHIUSMH,
COCTAaBJISIIOLIMMU OCHOBY JUIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO 00pa3oBaHus,
LEJIO0CTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO U NMO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTU 00YYarOITUXCHL.

HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYeCKOTO aHAJIU3a» SIBJSETCS OJHUM
U3 HanOoJiee 3HAYMMBbIX B MPOrPaMME CTapIlIEH IIKOJIbI, TOCKOJBKY, C OJTHON
CTOPOHBI, OH 00€CIEeUnBAeT MHCTPYMEHTANbHYIO 0a3y AJid M3Y4YEHHUs BCEX
€CTECTBEHHO-HAyYHbIX KYpCOB, a C JPYyrod CTOpPOHBL, (QOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHUE YYalIUXCsl Ha YPOBHE, HEOOXOIUMOM
JUIL  OCBOEHHUS KypcOB HH(OpMATHKH, OOIIECTBO3HAHUS, HCTOPUH,
CIOBECHOCTH. B paMkax gaHHOro Kypca ydamuecs OBJIAJAEBaroT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTOpasi (pOpMYJIUPYET CBOU
JOCTH>KEHHS] B MaTeMaTU4ecKoi opme.

Kypc anre6psl u Hauam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBaeT OCHOBY
JUIS  YCTICITHOTO OBJAJACHUS 3aKOHaMU (U3UKH, XHUMHH, OHOJIOTHH,
IMIOHUMAHHUS OCHOBHBIX TEHJICHIIMUA SKOHOMHUKH M OOIIECTBCHHOM >XKHU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HUCIOJIb30BaTh UX B MOBCEAHEBHOM XU3HU. B TOXe
BpeMsl OBJIaJIcHUE a0CTPAKTHBIMU U JIOTUYECKUA CTPOTUMH MATEeMaTUUYECKUMHU
KOHCTPYKIIMSAMHA  Pa3BUBACT  yYMEHHE  HAXOJIWTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTH YTBEPIKICHHS, HCIIOIb30BaTh O00OOIICHHE U
KOHKPETH3AIMI0, a0CTparupoBaHUe W aHAJIOTHIO, (POpPMHUPYET KpEaTHBHOE H
KpUTHYECKOC MbBIIUICHHE. B xoae wm3ydeHHs anreOppl W Hadanl
MaTE€MAaTUYECKOTO aHajJM3a B CTapIIEH IIKOJE ydauydecs MOJIy4aroT HOBBIN
ONBIT PENICHUS TPUKIAAHBIX 33/a4, CAMOCTOATEIBHOIO MOCTPOCHHUS
MAaTE€MATUYECKUX MOJEIEH peaJbHbIX CUTyallMii W  HHTEpIpETAlUn
MOJIYYCHHBIX PEIICHUM, 3HAKOMSATCS C MNpUMEpaMH MATEMaTHYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIC, HAYKE M B MCKYCCTBE, C BBIIAIOIIUMUCS
MaTEMaTUYECKUMU OTKPBITUSIMU U KX aBTOPaMH.

Kypc oO6Onamaer 3HaYUTENbHBIM BOCHHUTATENIbHBIM  IMOTCHIIMAJIOM,
KOTOPBIN pean3yeTcs Kak 4epe3 y4eOHbI maTepual, CHoCOOCTBYIOIIUMA



dbopMUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U 4Yepe3 Cheuuduky
y4eOHOUN AEeSATETbHOCTH, TPEOYIOIMIEH CaMOCTOSATEIbHOCTH, aKKypaTHOCTH,
IPOJOJKUTENIbHONM KOHIICHTPAllMM BHUMAaHUA U OTBETCTBEHHOCTH 3a
IIOJIy4YEHHBIN pe3ybTar.

B ocHoBe Meronuku oOydeHus: ainreOpe M HayajgamM MaTeMaTh4ecKoro
aHaJIM3a JEXKUT JIeATeIbHOCTHBINA IPUHIUI O0yUYEeHUSI.

CrpykTtypa Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHaIH3a
BKJIFOYAET CIICAYIOIINE COAEPKATECIbHO-METOANYECKUE JIMHUU: «YHucna u
BbIUUCTICHUS», «DyHKIMU U rpaduku», «YpaBHEHUS U HEPABEHCTBAY,
«Hauama wmaremaTtmueckoro anamuza», «MHoOXecTBa M Joruka». Bce
OCHOBHBIE  COJAECPKATEIbHO-METOAUYECKUE  JIMHUMA  M3Y4aloTCd  Ha
MPOTSHKEHUH JIBYX JIET OOyYeHHUsS B CTapIie IIKOJIe, €CTECTBEHHO JTOTOTHSS
JIpyr JApyra W IOCTENEHHO HAChIAsCh HOBBIMM TEMaMH M pa3JciaMu.
JlaHHBIA KypC SIBJISIETCS WHTErPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B cedOe
COJICp’)KAaHUE  HECKOJIbKMX  MaTeMaTUYeCKHMX  JUCLHMIUIMH:  aireopa,
TPUTOHOMETPUSA, MATEMATUYECKUN aHAIIN3, TEOPUSI MHOKECTB U JAp. [1lo mepe
TOr0 Kak ydJaluecs OBJIaJeBaloT BCE OoJiee NIMPOKUM MaTEeMaTUUYE€CKUM
amnmapaTroM, Yy HHUX IIOCIEA0BaTEIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MAaTEMAaTHYECKYIO MOJICNIb PEAIbHOW CUTyaIluU, MPUMEHSThH
3HAHUS, TOJYYEHHbIE B Kypce «AireOpa M Hayajga MaTeMaTHU4YE€CKOTo
aHaJInu3ay, TUTS pelIeHus CaMOCTOSITCIILHO chopMyIUpPOBaHHOM
MaTeMaTU4eCKoOM 3aJadv, a 3aTeéM HWHTEPHPETUPOBATH IOJIYyYEHHBIN
pe3yibTar.

CopepxarenpHO-MeTOAMYECKass JMHUAS «Yucna W BBIYKMCICHUS
3aBepiiaerT (HOPMUPOBAHUE HABBIKOB HCIOJIb30BAHUS JIEUCTBUTEIBHBIX
quCell, KOTOpoe ObLI0O HAaYaTO B OCHOBHOM 1IKoje. B crapiieit mkone ocoboe
BHUMaHUE yAessieTcs: JOPMUPOBAHUIO MPOYHBIX BHIYUCIUTENbHBIX HABBIKOB,
BKJIIOUAIOIIMX B ce0s MHCIONb30BAHUE Pa3IMYHbIX (GOpM  3amucH
JNEUCTBUTEIBHOIO YHWCIIA, YMEHUE PALMOHAJIBbHO BBIIOJHATH JACHUCTBUS C
HUMH, JeNaTh NPUKUIKY, OLEHUBATh pe3yipTaT. OOydaromuecs MoJyqdaroT
HABBIKM MPUOIMKEHHBIX BBIYMCICHUHN, BBIMOIHEHUS ACUCTBHUI C YHMCIaMH,
3alMCaHHBIMM B CTaHAAPTHOM QopMe, HUCMOJIb30BAHUS MaTEeMaTHYECKHUX
KOHCTaHT, OLIEHUBAHUS YMCIIOBBIX BBIPAXKEHUN.

JInans «YpaBHEHUsS W HEPABEHCTBA» PEANM3YETCs HA MPOTKCHUHU
Bcero oOy4yeHuss B CTapuieil MIKoJe, MOCKOJbKY B KaXIOM pasjelie
NpOrpaMMbl  MPEAYCMOTPEHO  PEMIEHWE  COOTBETCTBYIOIIMX  3a/ad.
OOyuaromuecs: OBIAACBAIOT PA3TUYHBIMM METOJAMU PELICHUS UEJbIX,
palMOHAIBbHBIX, HUPPALMOHAIBHBIX, IOKa3aTENbHBIX, JOrapu(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHHW, HEPABEHCTB M UX cucTeM. llomydeHHble
YMEHUS HCIOJB3YIOTCS TPU HCCIENOBAHMM (PYHKIMA C T[OMOUIBIO
IIPOM3BOJHOM, PEUNICHWH NPUKIANHBIX 331a4d M 330a4 Ha HaXOXKICHHE



HauOOJIPILIMX Y HAaUMEHbBIINX 3Ha4eHUN (yHKUMH. JlaHHAs coneprkaTesnbHas
JIMHUS BKJIIOYAET B ce0s Takxke (pOpMUPOBAHME YMEHUI BBIOJIHATH PACUETHI
1o (opmyiiaMm, NpeoOpa3zoBaHUsl LUEIbIX, PAMOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKEHUN, COIEPKAIIUX
creneHu U Jorapudmel. biarogapst nuzydeHuto anredpanueckoro Marepuaia
MPOUCXOAUT JaJbHEHIIee Pa3BUTHUE AJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS YYaIIuXcs, POPMHUPYIOTCS HABBIKU JIETyKTUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (DOpMaMu, MPENICTABICHUS] 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BHJI€ pPABEHCTB M HEPABEHCTB. AJnredpa mpeiaraer
3¢ (PeKTUBHBIE MHCTPYMEHTHI ISl PELICHHUS] MPAKTUYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA
HAyKH.

ConepxarenbHo-MeTouueckass JuHusl «DyHKIUM U TpaQukm» TECHO
neperieTaeTcsi ¢ IpyruMu JJUHUSIMU Kypca, TTOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T MOCIEAOBATEIbHOCTh M3YUYEHHs] Marepuana. VM3ydeHuwe CTErneHHOM,
MOKa3aTeIbHOM, JTOTapUu(PMHUUIECKON U TPUTOHOMETPUYECKUX (YHKIHM, HX
CBOMCTB W rpadUKOB, HCIOIB30BaHUE (PYHKIMU JIsI PEHICHHUS 3a7ad U3
IpYTUX Y4YeOHBIX MPEAMETOB U PEATbHOW JKU3HH TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHaJIU30M, TaK U C PEIICHUEM YpPaBHEHUM U HEPABEHCTB.
[Ipyu »TOM OOJBIIOE BHUMAHHUE YHEIACTCS (POPMUPOBAHUIO yMEHUS
BbIpaxaTh (opMmysiaMH 3aBUCUMOCTU MEXIY pPa3IUYHbIMU BEJIUYMHAMU,
UCCIIEIOBATh MOJTYUYeHHbIE (DYHKIMU, CTPOUTh UX rpaduku. Marepuan 3Toit
COJICP)KATENIbHON JIMHUM HAUEJIE€H Ha pPa3BUTUE YMEHH U HaBBIKOB,
MO3BOJISIIOIIMX BbIPaXKaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMH B Pa3JIMYHOM
dopme: anamuTUueckou, Tpaduueckoil u cioBecHo. Ero wusydeHue
CIIOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIMH, UCIIOIb30BAHUIO aHAJIOTHH.

CopepxarenpHas suHMS «Hawama  Maremarnueckoro asHanmuza»
MO3BOJISIET CYUIECTBEHHO PACIIMPUTHh KPYr KAaK MaTEMATHYECKHUX, TAK H
OPUKIAAHBIX 3a/ad, JOCTYIMHBIX OOYYAIOIIMMCS, y KOTOPBIX TMOSIBIISIETCS
BO3MO>KHOCTh HCCIIEIOBAaTh U CTPOUTH rpaduku (QyHKIUH, ONpenensiTh UX
HauMOOJIbIlIME M HAaWMMEHBIIME 3HAYEeHUS, BBIYUCIATH IUIoW@AAun Quryp u
O0BEMBI TENl, HAXOAUTh CKOPOCTH U YCKOpeHHs mpoueccoB. JlaHHas
COZEpKATENIbHAs JIMHUASL OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHUSA
MAaTeMaTUYECKUX MOJCIEN PEAIbHBIX CUTYAIMH, HAXO0XKACHUS HAWIYYLIEro
pELICHUs B IPUKIIAJHBIX, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKHUX, 3a/1a49aX.
3HaKOMCTBO C OCHOBaMHM MaTEMaTUYECKOro0 aHaju3a CHOCOOCTBYET
pa3BUTHIO  aOCTPAKTHOTO, (OPMAJIbHO-JIOTUYECKOTO W KPEATUBHOIO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHUM pPACHO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe M HcKyccTBe. OOyyaromuecs Y3HAIOT O
BBIJIAIOIINXCS PE3YJIBTATAX, IOJYYEHHBIX B XOAE Pa3BUTUS MATEMATHKUA KaK
HayKH, U UX aBTOPAX.



ConepxarenpHO-MeTOAMYECKass JMHUA «MHOXeCcTBa W JIOTMKA» B
OCHOBHOM TIOCBSIIIICHA DJJIEMEHTAM TEOPHUM MHOXKECTB. TeOpeTuKo-
MHOKECTBEHHBIC TMPEACTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJIbHOU
MaTeMaTUKM W [OpejjiaraloT  HauboJjiee  YHHMBEPCAJbHBIA  SI3BIK,
OOBEIMHSIONMIMN BCE pa3fielbl MaTeMaTHKH W e TPUIOKEHUH, OHHU
CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE JUCIHUIUIMHBI B €IUHOE LEJIOE.
[ToaTOMy BaXXHO JaTh BO3MOXHOCTb IIKOJBbHUKY ITOHUMATh TEOPETHUKO-
MHOECTBEHHBIN SI3bIK COBPEMEHHOM MATEMATHUKW W UCIOJIb30BaTh €ro s
BBIPAKECHUS CBOUX MBICIICH.

B kypce «Anrebpa © Havajga MaTeMaTHYECKOTO  aHaJIM3a»
MPUCYTCTBYIOT TaKK€ OCHOBBI MAaTEMaTHUECKOTO MOJCIHPOBAHMSI, KOTOPHIS
npu3BaHbl CPOPMHUPOBATH HABBIKM TIOCTPOCHHUS MOJEICH peabHBIX
CUTYaIlMi, UCCIEIOBAHUS dTUX MOJIEICH C MOMOIIBIO alapara ajareopsl u
MaTeMaTHYeCKOro aHalW3a W WHTEPIPETAlliHd IMOJYyYEHHBIX pPe3yJbTaToB.
Takue 3amaHus BIUIETEHBI B KaXABIA U3 Pa3lIeJIOB MPOrPAMMBI, MOCKOJIbKY
BEChb MaTepHall Kypca IIMPOKO HCIONB3YETCS ISl PEIICHHS TPUKIATHBIX
3anay. [lpu permeHnn peaibHBIX MPAKTUYECKUX 3a/a4 y4alluecs pa3BUBAIOT
HAOIIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh AaHAJIOTHUI0, 0000IaTh W KOHKPETHU3UPOBATH MPOOJIEMY.
JlesTenbHOCTh O (DOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a1ad
OpraHm3yeTcs B Mpoliecce M3Y4YEHHUs BCEX TeM Kypca «AnredOpa W Haudama
MaTEMaTHYECKOTO aHaTTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM 11aHe Ha U3yueHue Kypca anreOpsl ¥ Hauajd MaTeMaTHUECKOTo aHaiu3a Ha 0a30BOM
ypoBHE OoTBOAMTCS 3 yaca B Henenmo B 11 kimacce, Bcero— 105 gacos.

B cocrtas YMK 110 airedpe ¥ HayajiaM MaTEMATHYECKOTO AHAJIN3a BXOJIAT:

1. Konsrun 10. M., Tkauésa M. B., [llabynun M. U. u np. Yuebuuk «Anredpa
Y HayaJla MaTeMaTU4yeckoro ananusa. 11 kiacc». ba3oBblil U yrinyOia€HHBIM

ypoBHH. - M, IIpocBemenue, 2023 r.

B coctas YMK 110 reomeTpru BXOJIAT:




1. Aranacsu JI. C., byry3oB B. ®@., Kagomies C. b. u ap. I'eomerpus. 10-11
KJIacChl. YueOHUK ba3oBsiil u yriyOnéuusiii ypoBHU. — M, TIpocBernienue

2022 r.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOro mnpeaMera «MaTeMaThka» JOJDKHO OOECIeunBaTh
JOCTUXKEHHE Ha YPOBHE CpEeIHEro oO0mero oOpa3oBaHUsSl CIEAYIONIUX
JUYHOCTHBIX,  METANpPEeIMETHBIX M  TMPEIMETHBIX  00pa30oBaTEIbHBIX
pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3ybTaThl OCBOCHHS MPOrpamMMbl yuyeOHOTO MpeameTa
«MaremaTnka» XapakTepU3yrTCS:

[ paxx 1aHCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO TPakKAAHCKOW MO3ULMKM OOYYaromerocs Kak
aKTUBHOTO M  OTBETCTBEHHOTO  YJieHA  POCCHUHCKOro  OOIIECTBa,
NpEACTaBICHUEM O  MaTeMaTHYECKUX  OCHOBaX  (YyHKIIMOHHUPOBAHUSA
pa3MYHBIX CTPYKTYp, SBIEHUW, TMPOIEAyp TPakJaHCKOro oOIecTBa
(BBIOOPHI, OMPOCHI M TP.), YMEHHUEM B3aUMOJCHCTBOBATH C COIMATIHLHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIMSIMU U HaA3HAYCHHUEM.

[laTproTHueckoe BOCOUTAHNUE:

c()OPMUPOBAHHOCTBIO  POCCHUUCKOM  TPaXKIAHCKOW  HUJICHTUYHOCTH,
YBAKEHHSI K TMPOLIIOMY M HACTOSIIIEMY pPOCCUMCKOW MAaTEMaTHKHU,
LICHHOCTHBIM OTHOILIEHUEM K JOCTHXKECHUSM POCCUUCKHX MaTEMAaTUKOB U
POCCHUICKON MAaT€MaTHU4YE€CKOW IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUN
B JIpyTUX HayKaX, TEXHOJOTHUX, chepax SKOHOMUKH.

JIYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSL:

OCO3HaHUEM Ty XOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
chOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEIACHUS,
CBSI3AHHOT'O C TNPAKTUYECKUM NPUMEHEHHEM JOCTHXKEHUU HayKHu |
NEATEIIBHOCTBI0 YYEHOTO; OCO3HAHWMEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYUBOTO OYTIYIIIETO.

)CTETUYECKOE BOCITUTAHUE:

OCTCTUYCCKUM OTHOLICHUECM K MUpYy, BKJIFO4Yas 9CTCTHUKY
MAaTCMATHUYCCKHUX SaKOHOMCpHOCTeﬁ, 06’BCKTOB, 3ajJay, pGHlCHHﬁ,



paCCY)KﬂeHHﬁ; BOCIIPUUMYHNBOCTBIO K MaTCMAaTH4YCCKUM ACIICKTaM
Ppa3JIMYHBbIX BUAOB UCKYCCTBA.

dusnueckoe BOCOUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOro M 0Oe30macHoro ooOpas3a >KW3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0pPOBBIO (3/I0pOBOE NMHUTAaHHUE, COATIAHCUPOBAHHBIN
peXKUM 3aHATHUH U OTAbIXa, peEryjspHas ¢u3uyeckass aKTUBHOCTB);
(U3MYECKOr0  COBEPILICHCTBOBAHMS,  MPU  3aHITUSX  CIOPTUBHO-
03JI0pPOBUTEILHOMN JEATEIBHOCTHIO.

TpynoBoe BocriuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOIIO0US; HUHTEPECOM
K pa3IMYHbIM cdepam MpoPecCHOHANBHON AESTENbHOCTH, CBS3aHHBIM C
MAaTeMaTUKOW U €€ NPUWIOKEHUIMU, YMEHHEM COBEpIIaTbh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun U peain30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBHIO K MAaTEMAaTUYECKOMY 00pa30BaHUIO U
caM000pa30BAHUIO HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
y4aCTUIO B PEIICHMM  IPAKTUYECKUX  3aJa4  MaTeMaTU4ECKON
HaIIpaBJIICHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUEM BIHUSHUS
COLIMAJIbHO-DKOHOMMYECKAX IIPOLECCOB HA COCTOSIHHE IPUPOAHOU W
COLIMAJIbHOM Cpefbl, OCO3HAHMEM TIJI00aIbHOIO XapaKTepa SKOJOTUYECKUX
npoOsieM; OpHUEHTalMe Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUM IS
perieHus 3aaa4d B 00JaCTU OKpYyXKarollel cpe/ibl, TUIAaHUPOBAHUS MOCTYIKOB
Y OLIEHKHU UX BO3MOJKHBIX ITOCIEACTBHUM I OKPYKAOIIEN CPELBI.

HGHHOCTI/I HAY4YHOI'O ITIO3HAHMA.

chOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMCHHOMY YPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHON IIPaKTHKH,
MOHMMAaHUEM  MaTEeMaTHYeCKOM HayKh Kak cdepbl  4eI0BEYECKOM
NESITEIbHOCTH, J3TalnoB €€ pa3BUTUA U 3HAYUMOCTH JJI  Pa3BUTHSA
IUBWIM3AIMM; OBJIQJICHUEM SI3BIKOM MAaTeMaTMKM W MaTeMaTH4YeCKOM
KYJbTYpOW KaK CpEICTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYILECTBIISIThH
MPOCKTHYIO M HCCIEAOBATEIbCKYIO JICSATEIBHOCTh WHIAWBUIYAJIBHO W B
rpy1re.

METAIIPEAMETHBIE PE3YJIBTATbBI



MeranpenMeTHble  Pe3yJabTaTbl OCBOCHHUS MPOTPaMMbl  y4eOHOTO
npeaMera «MaremaThka) XapakTepPU3YIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU
Oelcmeusmu, YHUBEPCAIbHbIMU Pe2YIMUBHbIMU OetCMBUIMU.

1) Vuueepcanvnvlie noznasamenvHvle Oeticmeus, 0OecneyusaOm
Gdopmuposanue 6a308bIX KOCHUMUBHBIX NPOYECCO8 00YUaArOUWUXCs (0CB80eHUe
MemMO008 NO3HAHUSL  OKPYICAIOULe20 Mupd, NpuMeHeHue a02UYecKux,
uccied08amebCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBbie Tornueckue IeCTBUS:

e BBISABIIITH u XapaKTeprU30BaATh CYIIECTBEHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, IMMOHATHHI, OTHOIIICHUH MEXY ITOHSITHSIMH;
dbopMyIMpOBaTh OIpEICIICHUS TIOHSTHU; YCTaHABJINBATh

CYIIECTBEHHBIM MPU3HAK KJacCH(UKAIIUKA, OCHOBAHUS 11 0000IIEHUS
U CpaBHEHUS, KPUTEPUU MTPOBOJAUMOTO aHAIIN3A,;

« BOCIpPUHHMATh, (OPMYIHpPOBaTH W MPEOOPA3OBBIBATH CYXKICHUS:
yYTBEPAUTEIIbHBIC U OTPHUIlATEIbHBIC, CIMHUYHBIC, YaCTHBIC W OOIIHE;
YCJIOBHBIE;

o BBISBIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U
IpoTUBOpEYHUsi B (pakTax, JAHHBIX, HAOTIOJCHUAX U YTBEPKIACHUSIX;
npeasiaraTh  KpUTEPUU  JJIs  BBIABJICHHUS  3aKOHOMEPHOCTEH W
MIPOTHUBOPECUUI;

 JIeTIaTh BBIBOJIBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, NETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHNH, YMO3aKIIFOUCHHH 110 aHAJIOTHH,

o TPOBOJUTH  CAMOCTOSITEJILHO  JIOKA3aTeJIbCTBA  MaTEMaTHYECKHUX
yTBEP)KIACHUH  (TIpsSAMBIE W OT  TMPOTHUBHOIO),  BBICTPAWBATh
apryMEHTAaIlMi0,  MPUBOJWUTH  TNPUMEPhl W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

« BBIOMpaATh CHIOCOO perieHus: yueOHOUM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HAMOOJIee MOIXOIANUNA € YIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

bazoBbie HCCIACAOBATCIIECKHUC I[€I>'ICTBI/I$IZ

e UCIIOJIb30BaTh BOIPOCHl KAaK  MCCIEI0BATEIbCKAM  MHCTPYMEHT
no3HaHusi; (OPMYJIUPOBATH BOMPOCHI, (PUKCHUPYIONTHE MPOTHBOPEUNE,
npoOjeMy, YCTaHABIMBAaTH WCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO ITO3ULINIO, MHEHHUE;

o IPOBOIUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro



O0OBbEKTa, SIBJEHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00bEKTaMH, SIBICHUSIMU, TTPOIECCAMU;

CaMOCTOSITeNIbHO  (hOpMyIUpOBaTh OOOOIIEHUS U  BBIBOABI IO
pe3yibTaTaM MPOBEAEHHOTO HAOIOJEHUS, MCCIIEIOBAaHUs, OLICHHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIICHUH;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJABUTATH
MPEANOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PaGora ¢ nuadopmarueii:

BBIABJIAITh JACGUIMTHL HMH(POPMAIMU, JaHHBIX, HEOOXOJMMBIX JUIs
OTBETA Ha BONPOC U ISl PELICHUS 3a7a4U;

BBIOMpAaTh HMHQPOpPMALUI0 W3 HCTOYHUKOB PA3IUYHBIX  THIIOB,
aHaJIN3UPOBATh, CHUCTEMATU3UPOBATH 51 UHTEPIPETUPOBATH
uH(OOPMAIIMIO PA3IMYHBIX BUAOB U POPM MPEACTABICHUS;
CTPYKTYpUpOBaTh HWH(OpMaIuio, MPEACTaBIsITh €€ B pPa3IUYHBIX
dbopmax, WLTIOCTPUPOBATh rpauiecKy;

OIICHMBAaTh  HAJNEKHOCTh  MH(OpMAIMM MO  CAMOCTOSITEIHLHO
c(hOpMYITMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMYHUKAMUGHblE Oelicmeus, 0becnevusarom

Cd)OpMMpO@ClHHOCmb CoYUAIbHbLIX HABBLIKOB 06)/1161}011414)66'}1.

Oo1enue:

BOCIIPUHUMATh W (OPMYIHUPOBATH CYXKICHUS B COOTBETCTBUHU C
YCIIOBHSIMU M TICJISIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHMsSI B YCTHBIX M TMCBMCHHBIX TEKCTaX, J1aBaTh
MOSICHEHHUS TI0 X0y PEIICHUs 3aJla4yd, KOMMEHTHUPOBATh MOJTYYCHHBIH
pe3yibTarT;

B X0 OOCYXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOit
TEMBI, TPOOJIEMBI, pelIaeMoi 3a7a4H, BEICKA3bIBATh HUJICH, HAIICTICHHBIC
Ha TOWCK PENICHUS; COIMOCTAaBISATh CBOM CYXKICHHS C CYXKICHUSIMH
JIPYTUX YYaCTHUKOB JHAJIoOra, OOHApPY)KHWBAaTh PA3IMYUE M CXOICTBO
MO3UIINIA; B KOPpeKTHOW (opme (popMyIHpoBaTh pa3HOTIIACHS, CBOU
BO3paKEHUS,

NPEACTABIATE  PE3YyJbTaThl  pElIeHUsS  3aJadyd, OKCIEPUMEHTa,
WCCJICIOBaHMS, TPOEKTa; CaMOCTOATEIBbHO BBIOWpaTh  (popmar
BBICTYIUIGHHsI C Y4€TOM 3a/ad TPE3CHTAllMM H OCOOCHHOCTEM
ayJIATOPUH.

COTpYJIHUYECTBO:

IIOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJIUBUYAIbHON paOOThl MpPU PEIICHUH YYEOHBIX 3aj]a4; MPUHUMATh



1eJIb COBMECTHOM  JIEATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUI0
COBMECTHOM palOThI, pacmpeaesaTh BHIBI padoT, JOroBapHUBaThCH,
o0Cy>KJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOACH;

e YYacTBOBaTh B TIPyHmoBbIX (opmax padoThl (00CYyXJIeHHS, OOMEH
MHEHUM, «MO3TOBbIE IITYPMB» M WHBIE); BBIMOJHATH CBOIO YacTh
paboThl W KOOPJIMHUPOBATH CBOU JEHCTBUSI C JPYTMMH 4YJ€HaAMU
KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpHUsIM, CHOPMYJIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

3) Vhusepcanvuvie  pecynsamuenvle  Oelicmeus, — 0becneuusarom
Gdopmuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

CamMoopranm3aius:

COCTaBJIATh IUIaH, AJTOPUTM PEIICHHUS 3aJayd, BbIOMpaATh CIOCO0
pemieHust ¢ y4ETOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEUICHUN C y4ETOM HOBOM
uH(pOpMaIuu.

CaMOKOHTPOJIb:

o BJIAJICTh HAaBBIKAMHU TI03HABATENbHOW pedIeKCUM KaK OCO3HAHUSA
COBEpIIAEMbIX  JCHCTBUH W  MBICIUTENIBHBIX  MPOLECCOB, MX
pe3ynbTaToOB; BJIAAECTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yibTaTa pelieHns] MaTeMaTUYECKOM 3a/1auu;

o TPEABUIETb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU
3a/1aud, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
O0CTOSITENILCTB,  JAHHBIX, HAWJACHHBIX  OIMMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

« OIICHUBAaTh COOTBETCTBUE pE3yibTaTa IENH U YCIOBUSAM, OOBSICHATH
NPUYUHBI  JIOCTWDKCHUS ~ WM HEJOCTHMIKEHHMS  pe3yJIbTaTOB
NEATEeIbHOCTH, HaXOJIUTh OIIMOKY, JaBaTh OILICHKY MPUOOPETEHHOMY
OTIBITY.



IMPEAMETHBIE PE3YJIBTATbBI

OcBoeHne ydeOHOro Kypca «Airedpa ¥ Hayajla MaTE€MaTU4YeCKOTO
aHajau3a» Ha ypOBHE CpeJHero oOiero o0pa3oBaHus JIOHKHO 00eCreunBaTh
JTOCTIKEHUE CIIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

11 KJIACC
Yuciia 1 BBIYUCTICHUSA

OneprpoBaTh MOHATUAMH: HATypaJIbHOE, LIEJIOE€ YHCIO; HCHOJIb30BAThH
MPU3HAKA JICJIMMOCTH WEbIX YHUCEJN, pAa3J0KEHHUE YUCIa Ha IPOCTHIC
MHOKUTENH JIJIs1 PEIICHU 3a/1a4.

OHCpI/IpOBaTB IOHATHCM: CTCIICHDb C PAllMOHAJIBHBIM IIOKA3aTCIICM.

OnepupoBarh MOHATHSAMHU: JorapudM  4YHCIa, JACCATUYHBIE U
HaTypaJibHbIE JTOTapu(MBI.

YpaBHeHMs M HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTEMEHW 7S MPEOOpa30BaHUSA BBIPAKCHMUI,
ONEPUPOBATh TMOHATHUSMHU: IIOKA3aTEIbHOE YPaBHEHHWE W HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI MOKA3aTEIbHBIX YPABHCHUN U HEPABEHCTB.

BeimonHsaTe npeoOpa3oBaHusl BBIPAXKEHUN, COAEpXKAIIUX JIOTapupMbl;
ONEpPUPOBATH MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTb OCHOBHbBIE TUIIBI JIOTApU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxonute pemeHus mpoCcTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh TMOHATUAMHU: CHUCTEMA JIMHEWHBIX YpPaBHEHUU U €€
pEIIeHUE; UCIOJb30BaTh CUCTEMY JMHEUHBIX YPABHEHHUU i1 PEUICHUA
MMPAKTUYECKHUX 3a]1a4.

Haxomute  pemieHus OpPOCTEUIIMX CUCTEM W COBOKYITHOCTEH
palMOHAJIBHBIX YPABHEHUN U HEPABECHCTB.

MOJIGJ'II/IpOBaTB pPCAJBbHBIC CUTyallUM HaA A3BIKC aﬂrerLI, COCTAaBJIATH
BBIPpAXKCHUSA, YPABHCHHA, HCPABCHCTBA M CHCTCMbI II0 YCJIIOBHIO 3daldydd,
HUCCICAOBAThb IIOCTPOCHHBIC MOJAC/IN C UCIIOJIb30BAHHCM alllldapaTra anre6pbl.



DYyHKUUM U TPaPuKU

OnepupoBarh MOHATUSAMU: TEepUOAMYEcKas (QYHKIUSA, MNPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMHU, TOYKH OHKCTpemMyMma (PyHKIUH, HAUOOJIbIICE H
HaUMEHbIIIee 3HAUYCHUSI (PYHKIIMM HAa MPOMEXKYTKE; HCIONb30BaTh MX IS
uccienoBanus QyHKIMH, 3a1aHHOU rpa)uKoMm.

OmnepupoBaTh NOHATUAMU: TPapUKU MOKA3aTEIbHOM, JOrapuPpMUIECKON
U TPUTOHOMETPUYECKUX (YHKLIMI; H300pakaTb MX HAa KOOPJIMHATHOMN
IJIOCKOCTH U MCTOJIB30BATh IS PEILICHUS] YPABHEHUM U HEPABEHCTB.

N3o0paxxath Ha KOOPAWHATHOM TIUIOCKOCTH TpadUKHd JTUHEHHBIX
YpaBHEHUW W WCIONB30BaTh WX JUISI PEIICHUS CHCTEMBI JIMHCHHBIX
YPaBHEHHUM.

Hcnonw3oBate rpaduku (GyHKUUN IS UCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEMN U3 JPYTUX YUYEOHBIX JUCHUILIUH.

Hauaja MaTeMaTH4eCKOro aHaJu3a

OnepupoBaTh TNOHATHUSAMM: HENpPEpbIBHAS (PYHKIUSA; MPOU3BOIHAA
(GyHKIMM;  HKCIOJb30BATh T'€OMETPUYECKHMH W (PU3MYECKUH  CMBICIT
IIPOM3BOIHON ISl pEILEHUS 3a/1a4.

HaxomuTh 1OpOM3BOJAHBIE  3JIEMEHTAPHBIX  (PYHKIMM, BBIYUCIATH
POU3BOJHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO (YHKILIHA.

Hcnonp30BaTh MPOU3BOJHYIO [JIi  HUCCAENOBaHWS (YHKIMM Ha
MOHOTOHHOCTh U J3KCTPEMYMbI, MPUMEHSATh PE3yJIbTaThl HCCIEIOBAHUS K
MOCTPOECHUIO rpauKOB.

Hcnoap3oBaTh IIPOMU3BOAHYIO I HAXOXACHUSA HAWITYUIICI'O PCIHICHUSA B
MMPUKIIAAHBbIX, B TOM YUCJIC COMUAJIbHO-3KOHOMHWYCCKHUX, 3aJ1a4dax.

OnepupoBarh TOHATHSAMHU: TE€PBOOOpa3Has W WHTErpaj; IMOHUMATh
reOMETPUYECKUI U (PU3NUECKUN CMBICITT MHTETpaa.

Haxomute mnepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIIMI; BBIYUCIATH
uHTerpan no gpopmysie Herorona—Jleitonuna.

Pemath IIPHUKIIAAHBIC 3a/la4, B TOM 4YHCJIC COLMUMAJIbHO-3KOHOMHNYCCKOI'O
n (1)I/IBI/I‘ICCKOPO XapakTepa, CpeaACTBAMU MATCMATHUYCCKOI'O aHAJIN34a.



AJiredpa ¥ HaA4YaJIa MATEMATH4Y€CKOI0

aHaJ/In3a

TemaTuuyeckoe MIAHUPOBAHME

Ne Koinuecrso | KoHTpoJb
4acoB B
n/n HaumenoBanue pa3aesia
NPUMEpPHOH
nporpamMmme
1. | TpuronomeTpuueckue QyHKIIUN 19 Nol
2. | [IpousBoaHas u €€ reOMETPUUECKUM CMBICIT 20 No2
3. | [IpuMeneHne MPOU3BOIHON K UCCIETOBAHUIO 16 Ne3
byHKIUU
4. | [IpousBoaHast U HHTErpal 12 Ne4
5. | Iloka3arenbHast pyHKIUSA 4
6. | Jlorapupmudeckass QyHKIus 3) N5
7. | Cuctemsl ypaBHEHUI 8 No6
HatypanbHbie U 11e/1bI€ yncia 4
8. | Utorosoe moBTOpeHUE 14
Hroro 3a rox 102
I'eomerpus
TemaTuuyeckoe NVIAHUPOBAHUE
Ne Tema Kontponbnsie Bcero
paboTsl 4acoB
10 kaace
1 BBenenne. AKCMOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX 3
2 [TapaniensHOCTh IPSIMBIX U TIIOCKOCTEH Nel 20
3 [TepnieHUKYISIPHOCTD MPSMBIX U IIOCKOCTEH No2 18




4 MHororpaHHUKH Ne3d 19
5 [ToBTOpeHue 8
Bcero 68 uacos

11 kace

1. Bekrtopsl B mpocTpaHcTBe 6
2. Meroa KOOpAUHAT B IPOCTPAHCTBE Nel 14
3. Hununanp, KoHyc, map Ne2 18
4. OObeMsbI Ten Ne 3 20
5. [ToBTOpeHue 10

Bcero 68 yacoB




