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Kparkas xapakrepuctuka
IIPOTrpaMMBbI

Kypc «Anrebpa u Hauana MaTeMaTH4ECKOIO
aHaJIM3a» SBISETCA OJHUM U3 HauOosiee 3HAYUMBIX B
MpOrpaMMe CTaplIed MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH o0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3y A H3ydeHus
BCEX ECTECTBEHHO-HAy4YHBIX KYpCOB, a C ApPYroil CTOpOHBI,
(dopMHUpYET JIOrHYECKOe U aOCTPAKTHOE MBILIUICHHUE YJaIUXCs
Ha  YpOBHE, HEOOXOJAMMOM JJsi  OCBOGHHMS  KYpCOB
MH(pOPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH. B
pamKax JTAHHOTO Kypca y4anuecs OBJIAJICBAIOT
YHHUBEpPCAIbHBIM SI3IKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIHpyeT CBOU JOCTIKEHHS B MaTEMaTHYECKOH hopme.

Kypc anreOpsl M Hayal MaTreMaTH4eCKOrO aHaiu3a
3aKJIabIBa€T OCHOBY JUISl YCHEIIHOIO OBJIAJICHUS 3aKOHAMH
bu3ukd, XuMuHM, OWOJOTHH, TIOHUMAHUS  OCHOBHBIX
TEHJCHIIUA SKOHOMHKU U OOIIECTBEHHOM XH3HU, MO3BOJISET
OpPHEHTHpPOBATbCS B COBpEMEHHBIX  LUGDPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIB30BaTh UX B
MOBCEJIHEBHOM  W3HU. B  ToXe Bpemsi  OBJIaJcHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTUMHU MaTeMaTH4YeCKUMH

KOHCTPYKIUAMU Pa3BHUBACT YMCHHUC HaxXoauTb
3aKOHOMCPHOCTH, 000CHOBBIBATh HMCTHHHOCTh YTBCPKACHUA,
HCIIOJIB30BAaThb O606H_ICHI/I€ u KOHKpPETHU3alUIo,

abcTparupoBaHue W aHAJIOIHIO, (OpMHUpPYET KpeaTHBHOE MU
KpPUTHYECKOE MbIlUIeHHE. B Xoze n3yuenus anreOpsl U Havyal
MaTeMaTUYeCKOTro aHajiu3a B CTaplliedl IIKoje ydauiuecs
[OJy4aloT HOBBIM OMNBIT pEeLIeHUs MPHUKIAIAHBIX 3ajad,
CaMOCTOSATEJIBHOTO TIOCTPOEHHUS MaTeMaTUYECKUX MOJelei
pearbHBIX CUTyallUi M  UHTEpHpeTalud  MOJYYEHHBIX
pelIeHU, 3HAKOMSTCA C TMpUMEpaMH MaTeMaTUYEeCKUX
3aKOHOMEpPHOCTeH B IMpUpOJe, HAayKe U B MCKYCCTBE, C
BBIIAIOIIMMHUCS ~ MAaTeMaTHMYECKUMH  OTKPBITUAMH M HUX
aBTOpaMH.

Kypc o6nagaer 3HauUTENbHBIM  BOCHHMTATEILHBIM
NOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepe3 y4deOHbIN
MmaTepHual, CIocoOCTBYOIUI (QOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33PEHHUS, Tak M dYepe3 crneuupuky ydeOHOU
JESTENbHOCTH, Tpedyromen CaMOCTOSITEJIBHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIBHOW KOHIEHTPAllUM BHUMAaHMS
Y OTBETCTBEHHOCTH 3a MOJIyYE€HHBIHN pe3ysbTarT.




B ocHoBe Metoauku oOydeHHs ainreOpe M Hadaiam
MaTeMaTHYeCKOTO aHaJIHM3a JISKUT ACATEIbHOCTHBIA MPUHIHIT
00ydeHusl.

Cpok, Ha KOTOpBI
pa3paboTaHa paboyas
nporpamma

2 rona

Crincox npuiIoKeHui K
pabodeii mporpamme

[ToypouHoe miIaHupoBaHue, OLICHOYHBIE MaTePUAITBI




MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJIbI, MOCKOJIBKY, C OJHOMI
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Y4YCHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (OPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIUMOM [IJIi OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyJIUpPYET CBOU JOCTHUIKEHUSI B MaTeMaTHUeCKoi (popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XHM3HU. B TOXe Bpems oBiajeHUE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
[IOJy4alOT HOBBIA ONBIT PEUICHHWS MPUKIAIHBIX 3aJa4, CaMOCTOATEIbHOIO
MMOCTPOEHUSI MAaTEMaTHYECKUX MOJEJIEN PEabHBbIX CUTyalMid U HHTEPIPETALUU
MOJYYEHHBIX  PEIICHWM, 3HAKOMATCA C  OpPUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIAMUCA
MAaTEMaTHYECKUMU OTKPBITUSIMHA U UX aBTOPAMMU.

eau n3yyenus Kypcea:

OO6ecrieueHre UHCTPYMEHTAIBLHOM 0a3bl AJi1 U3yUYEHHS BCEX €CTECTBEHHO-
HaY4YHBIX KYpPCOB.



CDOpMI/IpOBaHI/IC JJOTHYCCKOT'O 1 a6CTpaKTHOFO MBIIIJICHUA YYallluXCs Ha YPOBHC,

HEO0OXOIUMOM JIsl OCBOEHUSI KypcOB HH(POPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH,

CJIOBECHOCTH.
OcBoeHne yHUBEPCAIBLHOTO s13bIKa COBPEMEHHON HayKu, KOTopas (popMyaupyer

CBOM JIOCTI)KEHUSI B MaTeMaTU4eCcKou opme.

PazButue YMCHHA HAXOAUTh 3aKOHOMCEPHOCTH, 00OCHOBBIBATH HCTHHHOCThH

YTBEPKACHUS, UCTIOIB30BaTh 0000IIIEHNE U KOHKPETHU3AIIMI0, abCTparupoBaHue U

AHaJIOTHIO.

q)OpMI/IpOBaHI/Ie KpPpCAaTUBHOT'O U KPUTUICCKOI'O MBIIIIJICHUS.

HonyquI/Ie HOBOT'O OIIbITa PCHICHUS MPUKITAAHBIX 3a1d4, CAMOCTOATCIIBHOT'O

IMOCTPOCHUA MATCMATUYCCKUX MOI[GJIeﬁ PCaJIbHBIX CI/ITyaI_II/Iﬁ U UHTCPIPCTAIUA

IMOJIYYCHHBIX peH_IeHI/Iﬁ

ITpu m3yueHun Kypca anreOpbl Ha 0a30BOM ypOBHE PELIAIOTCS CIAEAYIOLIUE

3aja4u:
1.

Pa3BUBATh MPEJCTABICHUE O YKCJIC W POJIM BBIUUCICHUN B YEJIOBEUECCKOMN
IPaKTUKE;

chopMupoBaTh  NPAKTUYECKWE  HABBIKM  BBIMOJHEHUS]  YCTHBIX,
MUCHMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYHCIICHUH, Pa3BUTH
BBIUUCTUTENBHYIO KYJIbTYPY;

o0ecreyuTh BIAJICHUE CUMBOJIMYECKUM SI3bIKOM alreOpbl, BbIPaOOTaTh
dbopManpHOONIEpATUBHBIE — alreOpanyeckue yMEHUsT HM  Hay4YUTbCS
NPUMEHSTH UX K PEHICHUI0 MAaTEMAaTUYECKUX U HEMAaTEMaTHYECKUX 3a]1aY;
dbopmMupoBaTh 3HAHHE PO CBOMCTBA U rpad)UKH dJIEMEHTAPHBIX (DYHKITHH,
yMEHHE UCTIONb30BaTh QYHKIMOHAIBHO-TpadUIeCcKre MPEACTABICHUS IS
OTMCAHMS M aHAJIW3a PeaJbHbIX 3aBUCUMOCTEH;

pa3BUBaTh TPOCTPAHCTBEHHBIC TPEJCTABICHUS W HW300pa3uTEIbHBIC
YMEHHS, OCBOUTH OCHOBHBIE (aKThl M METOJbl IUIAHUMETPHH,
MO3HAKOMUTHCA C MPOCTEUIIMMU MPOCTPAHCTBEHHBIMU TEIAMH M HX
CBOMCTBAMU;

o0ecreuuTh pa3BuTHE peACTaBICHUS 0 CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEATbHOM MHPE W O pa3MYHBIX CIOco0ax HX
U3y4eHus, 00 OCOOCHHOCTSX BBIBOJOB M TPOTHO30B, HOCSIIIHUX
BEPOSATHOCTHBIN XapaKTep;

pa3BUBaTh JIOTUYECKOE MBIIIJIEHHE M peuYb — YMEHUS JIOTMYECKHU
00OCHOBBIBaTh CYXJICHHS, IPOBOJUTh HECIOXKHBIE CHCTEMATH3AINH,
IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, UCIIOIH30BATh PA3IMUHBIC SI3BIKU
MareMaTuKku  (CJIOBECHBIM, CHUMBOJIMYECKHM, Tpaduyeckuil) s
WJUTIOCTPAIIAN, HHTEPIPETAINN, apTYMEHTAIIMU U JO0Ka3aTeIhCTRA,;



8. dopmupoBaTh mpeAcTaBieHUs] 00 M3y4aeMbIX MOHATHUSX U METOJax Kak
BAKHEUIINX CPEACTBAX MATEMATUYECKOTO MOJCIUPOBAHUS PEATbHBIX
MPOLIECCOB U SBJICHUM.

Kypc o6nagaeT 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbIM Marepuall, CoCOOCTBYIOIMIMNI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUs, TaK U uepe3 crnenuduky y4eOHOU IesITeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOAOJKUTENLHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocnoBe Mmetonuku oOydeHHss aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MMPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIFOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JUHUU: «YHUClIa W BBIUUCICHUA,
«Dynkiuu  u - rpadukuy, «YpaBHeHUS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanusay, «MHoOXkecTBAa M JOTMKa». Bce OCHOBHBIE
coAEepKaTEIbHO-METOAMYECKUE JIMHUU H3Yy4aloTCsl HAa NPOTSKEHUHU JBYX JIET
o0ydeHus B CTapIied IIKOJIe, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETIEHHO
HACHIIIAsICh HOBBIMM TeMaMHU W  pasfaenamu. JlaHHbBIA Kypc  SIBJs€TCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTEeMaTUYECKUX JAUCIMIUIUH: alNredpa, TPUTOHOMETPHS, MATEMAaTUYECKUIM aHaIIn3,
Teopuss MHOkecTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafieBalOT Bc€ Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MAaTEMaTHUYECKyl0 MOJEIb pealbHOU
CUTyallud, TPUMEHSTh 3HAHUA, IMOJyYeHHblE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOTO aHalu3a», JJIs PElIeHHs] CaMOCTOSITENIbHO chopMyITupOBaHHOM
MaTeMaTHYECKOH 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUEHHBINA PE3YJIbTaT.

CopaepxaTtenbHOo-MeTOAMYECKAsA JTUHUS «YUuciaa ¥ BBIYMCIEHUS» 3aBEpILIACT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HayaTO B OCHOBHOW mikoje. B crapmieil mkoie ocoboe BHHUMaHUE YJIENsAETCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
WCIIOJIb30BAaHUE PA3NUYHBIX (OpM 3amucu JACUCTBUTENHHOTO YHCIA, YMEHUE
pallMOHAJILHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TOMyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHHUI.

JInausa «YpaBHEHUSI U HEPABEHCTBA» peEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MporpaMMbI
MPETYCMOTPEHO pEIIEHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlIaeBalOT
pPa3IMYHBIMUA METOJAMHU PELICHUSI UEJbIX, PAlHUOHAJIBHBIX, HPPAlUOHAIBHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKUX YpPAaBHEHUH,



HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(YyHKIMH ¢ TOMOLIBIO MPOU3BOJHOM, PEIIEHHH NPHUKIAJHBIX 3ajad U 3a7ad Ha
HaxXOXJEHUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHul ¢QyHkuuu. JlanHas
colep)KaresibHasg JIMHHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacy€Thl MO (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHMM, a TAKKE BBIPAKECHUM,
collepKallluX CTerneHu W Jiorapudmsl. brarogaps u3ydeHHIO anredpanyecKkoro
Mareprajga MPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTpAaKTHOTO MBIIUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKM JEIyKTUBHBIX
paccykJaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJIE PABEHCTB W HEpPaBEHCTB. AJjredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIS pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToandeckass JuHUS «DyHKUMH © TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NIOCJIEI0BATENIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
MOKa3aTeIbHOM, JIorapuMUUEeCcKOi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a1ad u3 ApYyrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIIEOBAaTh IOJNyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMH1, UCTIOJIH30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Havyana mMaTreMaTHyecKoro aHajln3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTUYECKHUX, TaK W MPUKIATHBIX 3a7ad4,
JOCTYTHBIX 00Yy4aroIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIIEI0BATh U
cTpoutTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAYeHMsI, BBIYMCIATH TUIOMAAU (GUIYp U OOBEMBI TN, HAXOAUTH CKOPOCTH H
YCKOpeHHs IporeccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pPEalbHBIX CHUTYAlUH,
HaxO0KICHUS HAWJIy4YIIEr0 PEIICHUS B IPHUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMaJIbHO-JIOTMYECKOr0 U KPeaTUBHOTO
MBIIJIEHUS, (POPMUPOBAHUIO YMEHUU paclo3HaBaThb MPOSBICHHUS 3aKOHOB



MaTeMaTUKH B HayKe, TEXHUKe U HucKycctBe. OOywaromumecs Y3HAKOT O
BBIJAIOIIUXCA pe3ysibTaTaX, IOJY4YEHHBIX B XOJE pAa3BUTUA MaTEMAaTUKU Kak
HayKH, U UX aBTOpaXx.

CognepxaTenbHO-METOANYECKAS JIUHUSL «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSAIIEHA  DJJIEMEHTaM TEOPUM  MHOXKECTB.  Te€OpeTUKO-MHOXKECTBEHHBIE
IIPEICTABICHUS IPOHU3BIBAIOT BECh KypPC IIKOJIBHOW MAaTEMATUKU U NPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEANHSIONINI BCe pa3iebl MAaTEMAaTUKU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXHO HaTh BO3MOXKHOCTh IIKOJIBHUKY IIOHMMAaTh TEOPETUKO-
MHO)KECTBEHHBIM $I3bIK COBPEMEHHOW MAaTEMaTUKM M UCIIOJIb30BaThb €ro s
BBIPAKEHUS CBOMX MBICJIEH.

B kypce «Anrebpa m Hadajga MaTeMaTH4YECKOIO aHAIM3a» IMPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIEIMPOBAHUA, KOTOpPbIE  IIPU3BAHbI
chopMHUpPOBATH HABBIKK MTOCTPOEHUSI MOJIENIEH pealbHbIX CUTYaIlui, UCCIEA0OBAHMS
TUX MOJEJIel C MOMOIIbIO almnapara ajreOpbl U MAaTeMaTHYECKOro aHalu3a |
UHTEPIIPETallMU ITOJYYEHHBIX PE3yibTaToB. Takue 3aJaHus BIUIETEHBl B KaXKJbIU
U3 pa3erioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YeTCs
JUISl pelIeHus] NMPUKIAAHbIX 3aaa4d. [Ipu pemenun peanbHbIX NMPAKTUYECKUX 3a]a4
yyaliMecs pa3BHUBAIOT HAOJIIOJATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, MCIOJNB30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh MO (OPMHUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX
3aja4 OpraHM3yeTcsl B IpoLiecce M3ydeHHUs BceX TeM Kypca «Anredpa um Hayana
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIUVIAHE

B ydyeObHOM ruraHe Ha uW3ydYeHHE Kypca anreOpbl M Hadajl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 yaca B Henemo B 10 kimacce u 3 yaca B
Heznenmo B 11 kmacce, Bcero 3a nBa roga ooyuenus: — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIaJAHBIX 3a/lay U3 Pa3IMYHBIX OTpacliiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  mnokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETHIECKUMU KOPHSIMU HATYPaJIbHOUN CTETICHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUs 1 MHOKECTBO 3HaueHWW ¢yHkumu. Hymu QyHKmu.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(yHKIUN YKCIIOBOTO apryMEHTA.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBArOIIEH T'e€OMETpUYeCKON
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara JJjs OINKWCAaHUS PEaJIbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NTOKa3aTeneM. CBONCTBA CTENEHMU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaYeHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN JIsI UCCIEIOBAHMUS TMPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuid U (puU3MYECKHd  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HanOoblIero 1 HaMMEHBIIETo 3HaYeHUs] PYHKIUH Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNuterpan, ero reomMerpudyeckuii W (U3NYECKUN CMBICI. Bpraucienue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX B MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4JIE€HA POCCHICKOro 0OIIecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTryeckoe BocIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTHIKEHUM B JPYrMX HaykKaX, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHHUIN HAYKU U JEATEIBHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PAa3JIUYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHATHH H

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HMU, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HAaHHMEM TJIOOAJLHOTO XapakTepa SKOJOTMYECKHX MpoldsieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKU M MaTeMaTH4YEeCKOM KyJIbTYpOMl Kak CpelCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXIYy NOHATUAMH; (OPMYITHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpPULATENbHbIC, €AMHUYHBIE, YacTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIBCKUN MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JJIsI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATh rpauuecKH;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie  KOMMYHUKamueHwvle  Oelicmeus, obecneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OO6menue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMyITUPOBATH PA3HOTIJIACHS, CBOM BO3PAYKEHUS;

e TMPEACTABIATH  PE3yJAbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpynHHYECTBO:

e TOHMMAaTh MW  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B IPYMIOBBIX (popMax paboThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyTHPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vuusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U ICCATUYHAS IPOOb, MPOIICHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJIbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHIE€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCIOBHUIO 3a/aud, HCCIEA0BATh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DPYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QyHKOUNA [JIs HKCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMEeTpUYECKask MPOTrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIEIOBATEIBHOCTEH U IIPOTPECCUM ISl PELICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATH TMOHATUSAMM: IMOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemeHnst NpoCTENIINX CHUCTEM M COBOKYITHOCTEW pallMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMU: IepuoanyYeckas  (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSMU: TpapUKH MOKA3aTEIBHOM, Jorapupmudeckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y UCIOJIB30BATH UX ISl PELICHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUBUUYECKHUI CMBICIT MTPOU3BOTHOM IS peIIeHUs
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YyJIbTAaThl HCCIEI0BAHUS K IOCTPOCHUIO IPa(PHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJEMEHTApPHBIX (DYHKIHA, BBHIYHCISATH HHTETPa
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
BocnurareabHblil acniekT
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (LM(pPOBbIE)
KoimmuecTBo
n/m | nporpamMmsl o0pa3oBaTe/bHbIE pecypchl
4yacos
[IpuBneyeHne BHUMaHUS
00yJaronuxcs K IEeHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKaX MPEJIMETOB,
SIBJICHUH, COOBITHI uepe3: oOpareHne
1.06pazoBaTe bHas WIAThOPMa BHUMAaHUS Ha HPABCTBEHHBIE aCTIEKTHI
SIKTTACCy HAy4YHBIX OTKPBITHH, KOTOPBIC
2.00pazoBartenbHas miaThopma «ydu.py» M3YqaroTCs B TaHHBIN MONﬂeHT Ha
3.006pa3oBaTenbHas miathopma YPOKE; Ha MPCACTABUTCICH yICHBIX,
MHOKECTBa PALHOHANBHBIX 1 «CxaficMapm CBSA3aHHBIX C U3Y4a€MbIMH B TaHHBIH
P ———— https://resh.edu.ru/subject/lesson/4726/c | MOMCHT TCMaMH, Ha TOT BKIIAZL,
: 14 onspect/198222/ KOTOPBI OHU BHECITH B Pa3BUTHE
PanponanbHbie ypaBHEHHS U Hallle CTpaHbl U MUPA, HA TIOCTOMHbIE
HEpaBeHCTBA .
p https://resh.edu.ru/subject/lesson/611/ TIOApaKAHUS HIPUMEPBI MX KU3HH, Ha
MOTHBBI UX MTOCTYNKOB. MeTobl 1
https://resh.edu.ru/subject/lesson/612/ MPUEMBI: OPTaHK3aLHs PabOTHI ¢
MOJIy4aeMOM Ha YPOKE COLUAIBHO -
3HAYUMOU MH(POPMAIIUECH,
WHUIMUPOBaHUE €€ 00CYKIeHUS,
BBICKa3bIBaHUS 00YUYAIOLIUMUCS CBOETO
MHEHUS1, BBIPAOOTKU CBOETO
OTHOILICHHUSL.
Dynkuum i rpaduki. CTenern ¢ 1.06pa3oBarensHas miarhpopma Hcnonb30BaHne BOCIUTATEIBHBIX
6 WIKJIACC» BO3MOXHOCTEH cofiep)aHusl yaueOHOTO

OCJIBIM ITOKAa3aTCIICM

2.00pa3oBaTenbHas MIaThopMa «ydu.py»

npeaMera st popMUpPOBaHUS Y



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/

3.06pazoBarenbHas miatdopma
«CkaiicMapT»

00yJaronuxcsi pOCCUMCKUX
TPaIUIMOHHBIX JYXOBHO-
HPaBCTBEHHBIX U COIUOKYIBTYPHBIX
LIEHHOCTEN. MeTOoIbI ¥ IPUEMBL:
JNEMOHCTPAIHS JETSIM IIpUMepa
OTBETCTBEHHOTO, I'PaXKTaHCKOTO
MOBEJICHUS, TIPOSIBIICHUS
YeJIOBEKOII00US U T0OpOCEepIeYHOCTH,
yepe3 moJ00P COOTBETCTBYIONIUX
TEKCTOB JUIsl YTEHUS, 3a]1a4 IS
pemeHwst, TpoOJIEeMHBIX CUTYallui /st
00CYXICHHS B KJ1acce).

Apudmernueckuit KOpeHb N—oi

1.06pasoBarenphas miardopma
IKJIACC»
2.06pazoBatenbHas miaaTdopma

[IpumeHeHue rpynmnoBoi paboThl UK
paboThI B Mapax, KOTOpbIE
CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB

crenenu. MppanronansHbie 18 YUY KOMaH/JHOW pabOThI ¥ B3aUMOJICHCTBUIO
ABHCHHS U HEPAaBEHCTBA ) c UMH 00YYaIOIIMMUCS.
yp p 3.006pa3oBaTenbHas miathopma Apyr yHarom
«CkaiicmapT»
WMHnnmupoBanme U MOIEpKKa
UCCIIEIOBATEIILCKOM JACATEIIBHOCTH
HIKOJILHUKOB B ()OpMe BKITIFOUCHUS B
YPOK pa3IMYHBIX HCCIICOBATEIBCKUX
1.06pa3oBarensHas miarpopma 3a/IaHUH 1 387184, YTO JaeT
dopmyisl CIKIIACC BO3MOKHOCTh OOYUYaIOIIMMCS
2.06pa3oBatenbHast IaThopMa «ydu.py»
tpuronomerpuun. TpuroHomerpuue 22 nproOpecTH HaBBIKU

CKHC YPABHCHUA

3.06pazoBatenbHas miaaTdopma
«Cxkaiicmapt»

CaMOCTOSITEIEHOTO PeIICHHS
TEOpETUYECKON NPOOIEMBI,
TeHEepPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO
OTHOILIEHUS K YY)KUM UIEIM,
MyOJIMYHOTO BBICTYIUICHUS,




apryMEeHTHPOBaHUS U OTCTAUBAHUS
CBOEH TOYKH 3peHus1. MeTonb! u
IIPUEMBI: peaan3alus UHANBUYaJIbHBIX
Y TPYIIIOBBIX UCCIIEI0BATEIbCKUX
IIPOEKTOB.

TlocnenoBarenbHOCTH U

1.06pazoBarenbHas miarpopma
«IKJTACCy»

[TpumeHeHne rpynmnoBoi paboThl MK
paboThI B apax, KOTOpbIE

S) 2.00pa3oBatenbHas MIaTGopMa «yIrn.py» CHOCO6CTB}’}OT PasBUTHIO HABBIKOB
1porpeccun 3.06pasoBateNbHas miardopma KOMaHJHOU paboThbl ¥ B3aUMO/ICHCTBUIO
«CxaifcMapT C IpYTUMH 00Yy4arOIIMMHUCS.
1.06pazosarensnas mnarpopma YCTaHOBIICHHE YBaKUTEIIBHbIX,
SIKJIACCy JOBEPUTEIHHBIX, HePOPMaTbHBIX
[ToBTOpenue, 060611eHNE, 3 2.06pazoBatenbHas maThopMa OTHOIIEHUH MEXIy YUUTEIEM U
cUCTEeMaTH3aIHsI 3HAHUI «YHILPY» YUeHUKaMH, CO3/IaHue Ha YPOKax
3.006pa3oBaTenbHas miathopma OMOLHOHAIBHO-KOM(POPTHON CPEIBL.
«CkaiicmapT»
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
BocnurareabHblil acniekT
DJIeKTPOHHbIE
HaumenoBanue KoaunuecTBo yacos
Ne (mu¢poBbIe)
pa3ieioB U TeM
n/n oOpa3oBaTebHbIE
NporpaMMeI Kontpons | [lpaktu
Bcero pecypchl
HBIC YECKHUEe
paboTs! paboTs!
[puBrcUCHHE BHUMAHUS
00y4aroMXcst K IEHHOCTHOMY acIeKTy
U3y4acMbIX Ha YPOKaX IMPeIMETOB,
1.06pazoBarenbras m1aTGopMa | gpenmii, coGbITHIA Yepes: oOpaleHue
CIKITACCy BHUMAHWsI HA HPABCTBCHHBIC aCIICKThI
2.06pasoBarenbHast miaropma HAy4YHBIX OTKPBITHH, KOTOpBIE
«yqn.py» U3y4aroTCs B JAHHBIA MOMEHT Ha
3.006pa3oBaTenbHas miathopma YPOKe; Ha IPe/ICTABATENEH YUEHBIX,
Crernenb ¢ panMoHaIbHBIM «Craricmapr> _ CBS3aHHBIX C U3YyYAEMBIMH B JIAHHBIN
HOKa3aTeseM. https://resh.edu.ru/subject/le | yiomemr Temamu, Ha ToT BKTAZ,
TokasaTebHas (yHKLIA, 12 1 sson/4726/conspect/198222/ KOTOPBIi OHM BHECITH B PA3BUTHE
S V—— ttos:/resh.edu ru/sublect/les Hanrei cTpaHbl U MUPa, Ha IOCTOMHBIE
ABHCHIS 1 HEDABCHCTEA ps: -£dU. ! HOIpaXkKaHusi IPUMEPBI X KHU3HH, Ha
My P : son/611/ MOTHUBBI HX IIOCTYIKOB. MeTo/IbI 1
. HPUEMBI: OpraHu3aIHst PAOOTHI C
https://resh.edu.ru/subject/les [0JTy4aeMOil Ha YPOKE COLHATBHO -
son/612/ 3HauMMOI MHpopMaLueil,
WHUIMAPOBAHKE €€ 00CYKICHHMS,
BBICKa3bIBaHHUS 00YYAIOLIMMHUCS CBOETO
MHEHHSI, BLIPAOOTKH CBOETO
OTHOILICHUSL.
Tlorapudmieckas 1.06pa3oBarenbHas miaThopma HCHOJ‘IBZ&OB@.HI:IG BOCITMTATEJIbHBIX
e — 12 1 «IKJIACC» BO3MOYKHOCTEH COJIepKaHHs yIeOHOTO

2.06pazoBarenbHas miatdopma

npeaMera st popMUpPOBaHUS Y



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
https://resh.edu.ru/subject/lesson/612/

Jlorapugpmuuaeckue
YpaBHEHUS U HEPABEHCTBA

«YUHPY»
3.06pazoBarenbHas miatdopma

«CkaiicmapT»

00yJaronuxcsi pOCCUMCKUX
TPaIUIMOHHBIX JYXOBHO-
HPaBCTBEHHBIX U COIUOKYIBTYPHBIX
LIEHHOCTEN. MeTOoIbI ¥ IPUEMBL:
JNEMOHCTPAIHS JETSIM IIpUMepa
OTBETCTBEHHOTO, I'PaXKTaHCKOTO
MOBEJICHUS, TIPOSIBIICHUS
YeJIOBEKOII00US U T0OpOCEepIeYHOCTH,
yepe3 moJ00P COOTBETCTBYIONIUX
TEKCTOB JUIsl YTEHUS, 3a]1a4 IS
pemeHwst, TpoOJIEeMHBIX CUTYallui /st
00CYXICHHS B KJ1acce).

1.06pazosarensnas mnarpopma

[IpumeHeHue rpynmnoBoi paboThl UK

TpuronomeTpruyeckue IKITACC paboThI B Tapax, KOTOPbIE
CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB
yHKIMH 1 BX TPaQUKH. 9 2.006pa3oBaTenbHas miaThopma Yio 6p N
TpUroHOMeTpHYEcKe - KOMaHIHOW pabOTHI ¥ B3aMMOICHCTBHUIO
c UMU :
HEPaBEHCTBA. 3.06pasosatensHas miaropma | € APYT obyuarommmucs
«Ckaiicmapt»
WMHnnmupoBanme U MOIEpKKa
UCCIIEIOBATEIILCKOM JACATEIIBHOCTH
HIKOJILHUKOB B ()OpMe BKITIFOUCHUS B
1. O6pasoBaTenbHas miaTdhopya YPOK pa3IMYHBIX HCCIICOBATEIBCKUX
CIKIIACCy 3aJ]aHui ¥ 3a]1a4, 4TO JIaeT
BO3MOKHOCTh OOYUYaIOIIMMCS
TMpouseorasi. [IpuMeHEHHE 2.06pazoBatenbHas miaaTdopma y4
24 «YUH.pY» PUOOPECTH HaBBIKU

MPOU3BOHOM.

3.06pazoBatenbHas maaTdopma
«Cxkaiicmapt»

CaMOCTOSITEIEHOTO PeIICHHS
TEOpETUYECKON NPOOIEMBI,
TeHEepPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO
OTHOILIEHUS K YY)KUM UIEIM,
MyOJIMYHOTO BBICTYIUICHUS,




apryMEeHTHPOBaHUS U OTCTAUBAHUS
CBOEH TOYKH 3peHus. MeToasl u
IIPUEMBI: peaan3alus UHANBUYaJIbHBIX
Y TPYIIIOBBIX UCCIIEI0BATEIbCKUX
IIPOEKTOB.

NHterpain u ero

1.06pa3zoBarenbHas miaTdopma
IKJIACC»
2.06pa3zoBatenbHas miuaTdopma

[TpumeHeHne rpynmnoBoi paboThl MK
paboThI B apax, KOTOpbIE
CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB

MIPUMCHCHHSL. o «YUH.pY» KOMaHTHOW pabOTHI ¥ B3aMMOICHCTBHUIO
3.06pa3zoBatenbHas miuathopmMa | ¢ APYruMU 0OYUAIOIITUMHUCS.
«Cxaiicmapm»
1.06pasoBatensHas miatdopma | Y CTAHOBJICHUE YBaXKUTCIBHBIX,
«SIKJIACCy JIOBEPUTEITHHBIX, He(GOPMATBLHBIX
CHCTeMBI ypaBHeHHii. 12 2.06pasoBatenbHas matopma | OTHOIICHUN MEXY yUUTENEM H
«YIILPY» YUEHUKaMH, CO3JaHNe Ha yPOKax
3.06pasoBatenbHas miatopma | IMOLHMOHAIBHO-KOM(pOPTHOM Cpe/bl.
«CxkaiicmapT»
WMHnnmuupoBanme U NMOIEpKKa
UCCIIEIOBATEILCKOM JAESATEITBHOCTH
HIKOJILHUKOB B ()OpMe BKITFOUCHUS B
YPOK pa3IMYHBIX HCCIICOBATEIBCKUX
1.06pasoBarensnas mardopma 3ajIativH 1 3ajiad, 910 fact
SIKIIACCy BO3MOKHOCTh O0YUYaIOIIMMCS
HarypanbHble u 1ienbie 6 2.06pasoBarenbHas miargopma | TPHOOPECTH HABBIKH

qucjia.

«YUH.pY»
3.06pazoBatenbHas maaTdopma

«Cxkaiicmapt»

CaMOCTOATEIBHOTO PELICHUS
TEOpPETUYECKON NPOOIEMBI,
TeHEepPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO
OTHOILIEHUS K YY)KUM UIEIM,
yOJIMYHOTO BBICTYIUICHUS,
apryMeHTHPOBAHUS U OTCTAUBAHMS




CBOEH TOYKH 3peHus1. MeToasl u
IIPUEMBI: pean3alus UHANBUYaIbHBIX
Y TPYIIIOBBIX UCCIIEI0BATEIbCKUX
IIPOEKTOB.

[ToBTOpenue, o6o0IIEHNE,

1.06pasoBarenbnas miardopma
IKJIIACC»
2.06pa3zoBatenbHas miuaTdopma

VYcTaHOBIIEHHE YBAKUTEIIBHBIX,
JOBEPUTEIBHBIX, HE(POPMaTbHBIX
OTHOLIEHUH MEXy YUUTEIEM U

CHCTEeMaTH3aIus 3HaHU. 18 «YUH.PY» YY€HUKaMH, CO3JaHNE HA ypOKax
3.06pazoBarenbHas miathopma | IMOLHUOHATBLHO-KOM(OPTHOM CPEIbI.
«Cxaiicmapm»
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
n/n yp KoauuecTrBO
4acoB

Tema 1. MHOKeCTBO JeHCTBUTEIbHBIX YHces. MHOrouwieHsl. PanmonajabHbIe YPAaBHECHUSI 1 HEPABCHCTBA. Cucrembl

JIMHEHHBbIX ypaBHeHui - 14 yacos

MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Dinepa—Benna. Onpenenenue, Teopema,

1 CIIE/ICTBHUE, JI0OKA3aTEIBCTBO. 1
) ParmonanbHbie yricna. OOBIKHOBEHHBIC U JIECSITUYHBIE IPOOH, TIPOIIEHTHI, OECKOHEYHBIE 1
MePUOANIECKUE APOOH
3 ApubdmMeTnueckne ornepaluy ¢ parioHAIbHBIMU YHCIIaMH, TPE0OPa30BaHMS YUCIOBBIX BEIPAKCHHUI 1
4 [Ipumenenne npoOeii 1 MPOLIEHTOB IS PENICHUS MTPUKIIAIHBIX 33/1a4 U3 Pa3IUYHBIX OTpaCIel 3HAaHUHN 1 1
peanbHOM )KU3HU
5 [Ipumenenue npobeii ¥ MPOUEHTOB IS pelIeHUs TPUKIIAHBIX 33/1a4 U3 PA3IMYHBIX OTpaciieil 3HaHUI U 1
peanbHOM KU3HU
6 JleiicTBuTenbHbIC YKca. PalirionanbHble 1 UppalMOHAIbHBIE YUCIIa 1
7 ApubdmMeTnueckre ornepanuu ¢ AeHCTBUTEILHBIMU YHCIIAMH 1
8 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYIJICHHS, TPUKUIKA U OLEHKA Pe3yIbTaTa BHIYUCICHUIN 1
9 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS 1
10 VYpaBHeHUE, KOPEHb YPABHEHUS 1
11 HepaBeHcTBO, pelieHre HepaBeHCTBA 1
12 Merona uHTEpBaIOB 1
13 Perienue nensix U ApoOHO-PAIMOHANBHBIX YPaBHEHUI U HEPAaBEHCTB 1




KonTpoabHnas padora Nel mo teme ""MHoKecTBa pAMOHAJIBLHBIX U 1eHICTBUTEIbHBIX YHCEI.

14 PanmnonajibHble ypaBHEHHsI M HePaBeHCTB" 1
Tema 2. ®ynkuun u rpadpuku. Crenennasi QyHKIHsA ¢ HeJIbIM OKa3aTe eM -6 yacoB
15 Oynkys, crnocoosl 3aganus GyHKuuu. BzanMHo oOpaTHbIe QYHKITHH 1
16 I'padux Gynkun. O6IacTh ONpeAeICHNs 1 MHOXKECTBO 3HaYeHUH QyHKImH. Hymn ¢pyHkunm. 1
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA

17 UYéErHble 1 HEeUETHBIE QYHKLINN

18 Crenens ¢ menbM nokaszareneM. CtanaapTHas Gopma 3arnucu JeHCTBUTEILHOTO YKCIIa

19 Hcnonp3oBanne moaxo el GopMbl 3aIHCH ASHCTBUTEIBHBIX YHCEI IS PEHICHUS MPAKTHIECKUX 1

3a7a4 M MPeICTaBICHUS TaHHBIX
20 CrenenHas GyHKIMS C HaTypaJIbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk 1
Tema 3. ApudpMernueckuii KOpeHb n-0i creneHu. UppanuoHaabHble ypaBHEHUS! U HepaBeHCTBa- 18 yacos

21 ApubMeTnuecknii KOpeHb HATYPAIbHOUW CTETICHH 1
22 ApubMeTnuecKknii KOpeHb HATYPAIbHOUW CTETICHH 1
23 CaoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOMN CTEIIEHU 1
24 CaoiicTBa apr(METHUECKOTO KOPHS HATypaITbHOM CTETICHU 1
25 CBoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOUN CTETICHU 1
26 JlelicTBus ¢ apu(pMETHUESCKMMU KOPHAMU N—OM CTENEHU 1
27 JlelicTBus ¢ apu(pMETHUESCKIMU KOPHSAMU N—OM CTENEHU 1
28 JlelicTBus ¢ apupMETHUESCKMMU KOPHSAMU N—OH CTENEHU 1
29 JlelicTBus ¢ apu(PMETHUESCKMMU KOPHSAMU N—OM CTENEHU 1
30 JlelicTBus ¢ apupMETHUESCKMMHU KOPHSAMU N—OM CTENEHU 1
31 Pemenune nppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
32 Pemenne nppaninoHaabHEIX ypaBHEHUI U HEPABEHCTB. 1
33 Perienue uppanoHanbHBIX YpaBHEHUH U HEpaBEHCTB 1
34 Perienue uppanoHanbHBIX YpaBHEHUH U HEpaBEHCTB 1




Pemienne uppalnMOHANbHBIX YPaBHEHHMM M HeEpaBeHCTB. I[IpuMeHEHHME ypaBHEHMII M HEPaBEHCTB K

3 pEILIeHUI0 MaTeMaTHYECKHX 33/1a4 U 33J1a4 M3 pa3IMyHbIX 00acTeil HAyKH U PeabHOM KU3HH. 1
36 CoiicTBa u rpaduk KOpHS N-0if CTETIEHN

37 CoiicTBa u rpaduk KOpHS N-0ii CTENIeHN

38 KonTpoabHas padora Ne2 nmo teme ""Apudmerndeckuii KopeHb N—oii crenenn. UppaunonajibHble 1

YPaBHeHHS M HepaBeHcTBA"
Tema 4. ®@opmyasl TpuronoMmeTpun. TpuronoMerpuyeckne ypaBHenus-22 yaca
39 CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMeHTa 1
40 CuHyc, KOCHHYC U TaHT€HC YMCIIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTa 1
42 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
43 TpuronomeTpudeckast OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUIECKUX (DYHKITHI YHUCITIOBOTO 1
aprymeHra
44 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIpeIeJICHHE TPUTOHOMETPUUECKUX (PYHKIIHUNA YHCIOBOTO 1
aprymeHra

45 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
48 OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYJIIBI 1
49 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHUMA 1
50 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUMA 1
51 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1
52 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUMA 1
53 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHU I 1
54 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
55 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1




56 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
S7 Pewrenne TpUroHOMETPUYECKUX YPABHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
59 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
60 KonTpoabHnas padora Ne3 no teme ""®@opmyJibl TPpUroHoMerpuu. TpuroHomerpuieckue 1
ypaBHeHus'
Tema S. [locsie10BaTEILHOCTH M MPOTPECCHU-5 YACOB
61 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHKsI OCIEA0BaTENLHOCTEH. MOHOTOHHBIE TTOCIIEN0BATEILHOCTH 1
62 Apudmernueckas U reoMeTpuueckas nporpeccuu. Vcrnonb3zoBaHue nporpeccuu s peeHus 1
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
63 beckoneuno yoOrpIBaronias reomerpudeckas rnporpeccusi. Cymma 6€CKOHEUHO yOBIBaroIe 1
reOMEeTPUYECKOM Mporpeccuu
64 dopmyIa cI0KHBIX TTPOLICHTOB
65 dopmyiia cI0KHBIX TTPOLICHTOB
Tema 6. [loBTOpeHne, 0000mEeHNe, CHCTEMATH3AUMSA 3HAHUI
66 O06o0mmenue, cucTeMaTr3alys 3HaHUH 32 Kype anreOpsl 1 Haval MareMaTudeckoro ananuza 10 kimacca
67 HToroBasi KOHTpOJILHasI padoTa
68 O6001enue, cucTeMaTru3alys 3HaHUH 3a Kypc anredpbl 1 Hayall MaTeMaTHueckoro aHanuza 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTrBo
JaCOB

Tema 1. Crenenb ¢ panuoHaJbHbIM Noka3ateseM. [lokazaTtenbnas pynkuus. [lokazareabHblie
YPaBHEHUS U HepaBeHCTBa-12 yacoB

CreneHs ¢ palrOHAJIBHBIM ITOKAa3aTCICM.

CBOMNCTBA CTEMNEHU.

[IpeobpazoBaHue BeIpaKEHUH, COIEPKAIINX PAIHOHAIBHBIE CTEIICHHU.

[IpeobpazoBanue BEIpKEHUM, COACPKAIINX PAITMOHAIBHBIC CTEIICHH.

[IpeoOpa3oBanue BbIpaXeHUIl, COAEPIKALIUX PALIMOHAIBHBIE CTETICHH.

RlRr (R (RP|R

[TokazarenpHas GyHKIIHS, €€ CBOWCTBA U rpaduK

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

IlokazarennHBIC YPaBHCHHA U HCPAaBCHCTBA

O O N OO | 0B WIN| -

IlokazarennHBIC YpaBHCHUA U HEPpaBECHCTBA

[E=y
o

IlokazarennHBIC YpaBHCHUA U HEPpaBECHCTBA

-
-

IToka3aTensHbIC YpaBHCHU U HEPABCHCTBA.

RlRr|Rr|R|R

12

KonrtpoJsbHnas padora Nel no teme "Crenensb ¢ paiuoHaJabHbIM Noka3aresnaeM. [lokasareabnas
¢pynkuus. I[loxkazarenbHble ypABHEHUS M HepaBeHCTBA'"

Tema 2. Jlorapupmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHHs 1 HepaBeHCcTBa. TpuronoMmerpuyeckue QyHKUNH 1

ux rpaguku. Tpuronomerpnyeckne HepapeHcTsa -21 yac

13 Jlorapugm uucna
14 JlecaTUUHBIE U HaTypaJibHbIE JTOTapu(pMbI
15 IIpeoOpa3oBaHue BhIpaKEHHH, COAECPIKALINX JIOTApU(MBI




16

Jlorapudmuueckas yHKIHs, €€ CBOHCTBA U Tpaduk

17 Jlorapudmmueckas pyHKIHs, €€ CBOHCTBA U Tpaduk

18 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAMUX JTOTapr (MBI 1
19 [IpeoOpazoBanme BEIpAXKEHUH, COACPIKAIMNX JIOTAPHPMBI 1
20 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAMUX JTOTapr (MBI 1
21 Jlorapudmuueckrue ypaBHEHUS! U HEPABEHCTBA 1
22 Jlorapudmuueckrue ypaBHEHUSI U HEPABEHCTBA 1
23 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1
24 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1
25 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1
26 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU 1
27 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1
28 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
29 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 1
30 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 1

KonTpoabHasi padora Ne2 no reme « Jlorapupmuveckas ¢pynknus. Jlorapupmudeckue ypaBHeHust
33 " HepaBeHcTBa. Tpuronomerpuueckne pyHkuuu u ux rpadpuxu. Tpuronomerpnyeckue 1
HEPaBEHCTBa»
Tema 3. IlpousBoanas. [IppuMeHeHue Npon3BoaHON — 24 yaca

34 HenpepriBHbie GyHKIIIH 1
35 MeTox MHTEPBAIIOB JUIsl PEIICHNS HEPABEHCTB 1
36 MeTox MHTEPBAIIOB JUIsl PEIICHNS HEPABEHCTB 1
37 [IpounsBoaHas GyHKIUH 1
38 [IpounsBoaHas GyHKIUH 1




39 I'eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON 1
40 I'eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON 1
41 [IpousBoiHbIE 371€EMEHTAPHBIX PYHKLINN 1
42 [IpousBoiHbIE 371€EMEHTAPHBIX PYHKLINN 1
43 [IponsBoHas CyMMBI, IPOU3BENICHHS, YACTHOTO (PYHKIIUI 1
44 [IpousBoiHast CyMMBI, MPOU3BEACHUS, YACTHOTO (PYHKIIMMA 1
45 [IpousBoiHast CyMMBI, MPOU3BEACHUS, YACTHOTO (PYHKIIMMA 1
46 [IpumeHeHne Mpor3BOIHOM K HCCIeA0BaHNI0 (PYHKIIUN HAa MOHOTOHHOCTb U SKCTPEMYMBI 1
47 [IpumeHeHne MPoU3BOIHOM K HccaeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
48 [IpumeHeHne MPOU3BOIHOM K HcCIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
49 [IpumeHeHue Mpor3BOIHOM K HCCeT0BaHNI0 (PYHKIIUH HAa MOHOTOHHOCTb U SKCTPEMYMBI 1
50 Haxoxaenne HaubobIIero 1 HaMEHbIIEro 3Ha4eHNs (PYHKIMU Ha OTpe3Ke 1
51 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HaUeHUsT (PYHKIIMHM Ha OTPE3KE 1
52 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HaUeHUsT (DYHKIIMU HA OTPE3Ke 1
53 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIETO 3HaUeHUsT (PYHKIIMHM Ha OTPE3KE 1
54 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIETO 3HaUeHUsT (PYHKIIMHM Ha OTPE3KE 1
55 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIETO 3HaUeHUs (DYHKIIMKM Ha OTPE3KE 1
56 [IpuMeHeHue MPON3BOAHON AJIs HAXOXKAEHUS] HAWITYULIEro peleH s B IPUKIIAJAHBIX 3a/1a4ax, Ui 1
OIIpeNIeNIeHUsl CKOPOCTH IIpolLecca, 3a1aHHOT0 (JOpMYIoi W rpadukom
57 KonTtpoabHnas padora Ne3 no teme " IlpousBoanas. [Ipumenenune npou3BoaHoii 1
Tema 4. UnterpaJ u ero npumeHenus. Cucremsl ypaBHeHuii — 21 yac
58 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX 1
59 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX 1
60 WuTterpan, reomeTpudeckuii 1 pu3nyecKuil CMbICT HHTETpaja 1
61 WuTterpan, reomeTpudeckuii 1 pu3nyecKuil CMbICIT HHTETpaja 1
62 WuTterpan, reomeTpudeckuii 1 pu3nYecKuil CMbICT HHTETpajia 1




63 Brruncnenue uaTerpana nmo popmyine Hetorona—Jleiibauia 1

64 Brruncnenue uaTerpana nmo popmyine Hetorona—Jleiibauia 1

65 Brruucnenue unrerpana no gpopmyne Herorona—Jleiibuuia 1

66 Beruncnenue uaTerpana no popmyine Hetorona—Jlelioauma 1

67 Cucrembl TUHEHHBIX YpaBHEHUN 1

68 CucTeMbl IMHEWHBIX YpaBHEHHH 1

69 Pemenue mpukiaHbIX 3371a9 ¢ TOMOIIBIO CHCTEMBI JINHEHHBIX YPaBHCHHMA 1

70 Pemenue mpukiaHbIX 3371a9 ¢ TOMOIIBIO CHCTEMBI JINHEHHBIX YPaBHCHHMA 1

71 CHCcTeMBI  COBOKYITHOCTH TIEJIBIX, PAITHOHATBHBIX, HPPANMOHAIBHBIX, TOKA3aTeIbHBIX, 1
JOTapu(PMUIECCKUX YPAaBHCHHUH 1 HEPABEHCTB

7 CHcTeMBI H COBOKYITHOCTH TIEJIBIX, PAIlHOHAIBHBIX, HPPAIHOHATBHBIX, TOKA3aTEIbHBIX, 1
JOTapu(PMUIECKUX YPAaBHCHHUH 1 HEPABEHCTB

73 CucreMbl 1 COBOKYIMTHOCTHU LIEJBIX, PAIIMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX, 1
Jorapu(pMUUECKUX YpaBHEHHUH U HEPaBEHCTB

74 CucreMbl 1 COBOKYITHOCTHU LIEJbIX, PAlIMOHANBHBIX, HPPAOHATIBHBIX, TOKA3aTEIbHBIX, 1
Jorapu(pMUUECKUX YpaBHEHHUH U HEPaBEHCTB

75 Hcnons3oBanue rpadukoB GyHKIUH AJI pEIICHUST YPABHEHHUN U CUCTEM

76 Hcnonw3oBanne rpadmkoB (GYHKIMH JJIs PEIICHUS] YPAaBHCHUH B CUCTEM

77 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3334 U3 1
Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM JKU3HU

78 KountpoabHas padora Ne4 no teme " UuTerpas u ero npumenenusi. Cucremnbl ypapHenuid' "' 1

Tema 5. HatypanbHble u neJbie uncia. [losropenne, 00001menue, cucremaTu3anusi 3HaHN.-24 yaca

79 HatypanbHble u nenpie yrcina B 3afjauyax U3 peabHON )KU3HU 1

80 HatypanbHble u nenpie yrcna B 3a7jauax U3 peanbHON KU3HU 1

81 HatypanbHble 1 nenpie yrcina B 3a7a4ax U3 peabHON )KU3HU 1

82 [Ipu3Haky JETMMOCTH LEIBIX YUCEI 1




83 [Tpu3Haku qETUMOCTH LETBIX YUCEI 1
84 [Ipu3Haky 1ETMMOCTH LEJIBIX YHCEI 1
85 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTH3allMs 3HAHUH. Y paBHEHHS 1
86 [ToBTOpEeHue, 06001ICHNE, CHCTEMATH3alMs 3HAHUN. Y paBHEHUS 1
87 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTH3allMs 3HAHUH. Y paBHEHHS 1
88 [ToBTOpEeHue, 00001IeHNE, CHCTEMAaTH3aINs 3HAHUH. Y paBHEHUS 1
89 [ToBTOpEeHue, 00001ICHNE, CHCTEMAaTH3aINsl 3HAHUH. Y paBHEHUS 1
90 [ToBTOpEeHue, 00001IeHNE, CHCTEMAaTH3aINs 3HAHUH. Y paBHEHUS 1
91 [ToBTOpeHue, 0600IIEeHNe, cucTemMaTu3alus 3Hannii. HepaBeHcTBa 1
92 [ToBTOpEHUe, 0000IIeHNE, CHCTeMaTH3alns 3HaHui. HepaBeHcTBa 1
93 [ToBTOpEHUe, 0000IIeHNE, CHCTeMaTH3alns 3HaHui. HepaBeHncTra 1
94 [ToBTOpenHue, 0600IIEeHNe, cucTemaTu3alus 3Hannii. HepaBeHcTBa 1
95 [ToBTOpeHue, 0600mIEeHNe, cucTemMaTu3aus 3HaHuid. CUCTeMbl YypaBHEHU I 1
96 [ToBTOpeHue, 06o0ImIEeHne, cucTemaTu3aus 3Hanuid. CUCTeMbl ypaBHCHU I 1
97 [ToBTOpEeHME, 0000MIIEHNE, cCUCTEMaTH3aNKs 3HaHuH. OYHKIINN 1
98 [ToBTOpEeHUE, 0000IIeHNEe, cHCTEeMaTH3aIusl 3HaHUH. DYHKITUU 1
99 Hrorosas koHTpoJIbHAs paboTa 1
100 Hrorosas koHTpoJIbHAs paboTa 1
101 O06o0menue, cucTeMaTr3alys 3HaHUH 3a Kype anreOpsl U Hadaa MaTteMaTu4eckoro aHanusa 10-11 1
KJIACCOB
102 O0o0mIeHHe, cucTeMaTH3alus 3HAaHU 33 Kype anreOpbl U Havall MaTeMaTHdeckoro aHanumsa 10-11 1
KJIACCOB
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, reoMeTpus. Airedpa u Hadajga MaTEMaTUYECKOr0 aHallu3a
(B 2 yactsx), 10-11 xnacceel/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noj
penakmueit Mopakosuya A.I'., O61mecTBo ¢ orpanndeHHON oTBeTCTBEHHOCTHI0 « MOl MHEMO3UHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.
2.

5.

6.
7.
8.

A.I'. MopakoBuu AnreOpa u Hadana aHanusa.l10-11 kiacc. YyeOuuk. — M.: Muemo3suna, 2020;
A.I'. Mopakosuy, T.H. Mumyctuna, E.E. Tynpuunckass AnreOpa u Havyana ananuza.l0-11 knace. 3agaunuk. — M.:
Mmuemosuna, 2020;

3. JILA. AnekcanapoBa AnreOpa v Hadana aHanm3a. CamocrositenbHble padotsl 10 kinacc. — M.: Muemosuna, 2018;
4.

['mun3bypr B.M. Anrebpa m nHauvana anamuza. 10 xnacc. KonTposnbHble pa®oThl, 0a30Bblii  ypoBeHb. — M.:
MmuemosuHa, 2018.

A.I'. MopakoBuu Anrebpa m Hayana aHanuza.l0-11.Metoauueckoe mocobue mist yuutens. — M.: MHeMo3uHa,
2017,

Marematuka. ExxenenensHoe npuioxkenue k razete «lleppoe ceHTAOp»;

MaremaTtuka B mkose. ExxemecssuHblii HAYyYHO-METOAUYECKU  KypHAJL.

COopHukH 1J1 MOAT0TOBKHU U npoBeaeHus EI'D no penakiueii Amenko 2023-2024 rr.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.
2.
3.

OTKpEITHII OaHK 3aaHuii M0 MaTemMaTuke WWW.Tipi.ru
denepaabHbIA IEHTP TECTHPOBAHUST WWW.rustest.ru/
Pemry EI'D https://ege.sdamgia.ru/



http://www.fipi.ru/
http://www.rustest.ru/
https://ege.sdamgia.ru/

10 xkixacc

Kontpoubnas padora Nel «MHokecTBa pAllHOHAJIbHBIX H

AEeHCTBUTEIbHBIX YHce1. PaunoHa/ibHbIe yPABHCHHUS U HEPABEHCTBA»
Bapunanr 1

1. 3amaer 1M yKa3zaHHOE MPaBWIO QYyHKIUIO Y = f(X):

—X,ecmu —2<X<0, 2 <
1) f(X): 2) f(X) _ X", ecau 0<x< 2,
\/;—1, ecin X >0; X+1, ecnu X=>27?

B cnydae mosioxuTeIpHOrO OTBETA:

a) HaliuTe 00JacTh onpeseneHus (PyHKINH,

0) BeIuncIuTe 3HAYeHUs PyHKImu B Toukax 0, 1, 3, — 1;
B) mocTpoiite rpaduk HyHKIUH;

I') HalIUTE TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH.

. 1
2. Uccnenyiite QyHKIUIO Y =——+4x° Ha 4YETHOCTb.
X

. 2 o
3. Ha 4mciioBoii OKpY>KHOCTH B3STHl TOUKH M (— ?ﬂ), N ( %). Haiigure BCce

yucia t, KOTOpbIM Ha TaHHOW OKPY>KHOCTH COOTBETCTBYIOT TOUKH,
npuHaiexamue ayre AB. Cnenaiite yepTex.

4. 3anmaiiTe aHAMUTUYECKU U TTOCTpoiTe Tpaduk hyHKImuu y = f(x), y

KOTOpOH

E(f)=[L +).

5. Haiinute pyHkIimio, o0paTHyio GyHKuu y =2-x°, x>0 . [Toctpoiite

Ha OJTHOM YepTexe TpadWKu yKa3aHHBIX JIBYX B3aUMHO OOpaTHBIX (DYHKITUHA.



6. M3BectHo, uto pynkums y = f(x) yobiBaer Ha R. Pemnre HepaBeHCTBO

fo+7|)> fo—:3|).

KontposbHast padora Ne 2 mo teme «Apu(pMeTHYCCKUI KOPeHb N-0ii

creneHu. UppaunoHaibHble ypABHEHHUS M HEPABEHCTBA.
Bapmuanr 1

1. Pemure ypaBHEHUE:

[ 4
) VI—Tx =4 g) Vo7

B)(x* 4] 87 =0

2)V3x+1-/x+4=1
o Haiinute Kopenb ypaBaenus V—48 —14x=—x. Ecnu ypaBHeHue umeer Goinee

OJHOT'O KOpHA, YKAKUTC MEHBIINN U3 HUX.

2x =3,y =2
3. Pemure cuctemy ypaBHEHUM x=3Jy
3Vx -4y =4

2 —
4. Perute HepaBeHCTBO: VX TX—2<2,

KontpoabHas padora Ne3 no teme "®opmyJsibl TPUTOHOMETPHUH.

Tpuronomerpuyeckue ypapHenus'

1. Beruuciure:

3cos 60° + 2sin 30°

9 /s . T
2. HaiinnTe 3HaYeHNE BBIPAXKEHUS: V3 tg i V2sin "

3. U3 npennoxxeHHbiX GopMyn BbIOEpUTE BEPHYIO:
1) sin?x—cos?x=1
2) tg X = COS X

sin x




3) ctgx-tgx=1
4) 1+ctg?x=

cos? x
4. Ynpoctute BepaxkeHue: 1 —SiN X COS X tg X ¥ HalIUTe ero 3HaYeHUE
T

npu x = —
p 3

. i 4
5. Hatinute SIN a, eciin COS @ = s H 270° < a < 360°

6. Ynpoctute Beipaxkenne: Sin* X + cos* x + 2sin? x cos? X u HaiiauTe ero

[
3HAYCHUC IIPHU X = E

11 kaacc
KontpoabHas padora Nel

Bapuanr 1

1. Brruucnure:

a) 3/~100000; ©) 41296; B) —8/0,000064 +3/—1331.

2. Pacnonoskute umcna B nopske yobBanus: 3/31; +10; $/666.
3. Tloctpoiite rpadhuk GyHKIUU:

a) y=¥x-2+1 0) y=-x+1-2.

4. Berumcnunre: 40412 — 4475,

5. Haiigure 3HaYeHNE BBIPAKECHUS: Job? —¥/sb® —4/2560* +4/2401 IpH
b=+7-3.
6. Pemmure ypasHenue: &/x—2 = —x+4.
KonTpoabHast pabora Ne2

BapuanTt 1

1. Breruucnure:

a) 57 0) (EJ_ ; B) 325 —642; r) (3 - 23][9 +3.2% + 23}



N -

N

1
[TocTpoiite rpaduk GpyHKINHU: a) y=x2-3 0) y=3"*

Pemmre ypaBHeHue: a) /3.3 = %; 0) 9°+6-3**-15=0.
1 2
) (a4
Pemnre HepaBeHCTBO: | = <|—=1 .
7 49

y 3.2
CocTaBbTe ypaBHEHHUE KacaTelbHOU K rpaduKy QyHKIMH Y = 5 X3—-Xx? B

TOoUke x=1.

HNana pyukius y= f(x), rne f(x)= (gj x=0;
Ux+1,x<0.
a) Beruncaute: f(-1), T (3).

0) [locTpoiiTe rpaduk GyHKIUU.
B) Halinure o6macTh 3HaUueHHUM G yHKIINH.

r) BoisicHuTe, Mpu KakuX 3HAUYEHUAX apaMeTpa a ypaBHeHHe f(x)=a

HMCCT IBA KOpPH:I.

KonTpoabHasi pabora Ne3

Bapuanr 1

. Beruucnure: a) Iogs(64‘{/§ ) 0) 25'1%1,
. [ocTpoiite rpaduk byHKIINN: a) y=log,x+2; 0) y=log,x’.

2

. Pemure ypaBuenue: a) log,(x+3)=2-log,(2x+1);  ©0)
log;—2log 3x—1=0.
. Pemnre HepaBeHCTBO: log, x <11-X.
. Pemmre ypasreHnme: 100 X —8x'¢* = 20.
KonTpoabHast pabora Ne4

BapuanTt 1

. Pemmre HepaBeHCTBO: log, (X +3) > —2.
2

. Uccnenyiite pyHkuuoo y =e*(2x +3) Ha MOHOTOHHOCTb U 3KCTPEMYMBI.



3. Hamumure ypaBHeHHE KacaTelnbHOU K rpaduky GyHKIHMH Y = In(ex)
B Touke X=1.

4. Pemmmte ypaBHeHUe: log, x* +log, 5+3=0.

1 e — 32)(—5
5. Pemmre cucTeMy ypaBHEHHUH 4\ 9 ’

log, (3y +8x —3) = log,, I 10000 + log ,, X°.

KontposbHas padora NeS

Bapmuanr 1

1. Hokaxwure, 4To byHKIMS y = 4x° +2sin 2x — 1 5 SIBJISICTCS
X

nepBoOOpa3Hoi s QYHKIHU Y = 36X° +4C0S2X + iz .
X

2. Jlnsg nanHOM GyHKUMH Y =4c0s2Xx—3sin X HaWAWTE Ty MEPBOOOPaA3HYIO,
rpad)uK KOTOPO# MPOXOaUT uepe3 3aaaHHyto Touky A (-;0).

V4

2 4
3. Bwluucnure unterpai: a) j 4x%dx; 0) I 2sin 4xdx .
1 0

4. Beraucmure TUTOIIATh burypsl, OrpaHUYCHHON JTVMHASMH
y=Xx>—4x+5y=x+1.
5. UszBectHo, uto ¢yHKOUA Yy=F(x) — nepBooOpazHas g (YyHKIHH

y=(x*-9x)vx-2. HUccnenyiite ¢pyHKIHUIO y=F(X) HAa MOHOTOHHOCTh W
AKCTPEMYMBL.



