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IMNOACHUTEJIBHASA 3AIINCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IpOrpaMMe CpPEIHEro OO0IIero oO0pa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHbI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOyYarOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUI OCBOEHHUS MH(GOPMATUKH, OOIIECTBO3HAHNUSA, UICTOPHH, CIOBECHOCTH U JIPYTUX
JUCHMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBJaJI€BalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMyJIupyeT CBOU
JNOCTHXKEHHUS B MaTeMaTH4eCKoi popme.

VY4eOHblll Kypc anreOpbl M Hayajl MaTeMaTHYECKOro aHallh3a 3aKJIa/IbIBaeT
OCHOBY /Ul YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMHM (U3HMKH, XUMHH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMMA Pa3BUTHS YKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOIb30BaTh UX Ul JalbHEHIIero oOpa3oBaHUS U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU ainreOpbl M MaTeMaTHYEeCKOro aHalli3a pa3BHUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKJICHUS C TIOMOIIBI0O MHIYKUMU U PaCCyXAaTh NEAYKTUBHO, UCIOIb30BATh
00001lIeHHEe W KOHKpETU3allMio, a0CTparupoBaHWE M aHAJIOruw, (opMuUpyer
KpEaTUBHOE U KPUTUUECKOE MBILIECHHE.

B xonme usyuenus yueOHOro kypca «Anredpa U Hayana MaTeMaTUYeCcKOTro
aHanu3a» 00ydYaroluecs MOJy4YaloT HOBBIM OMNBIT PEHICHUS MPUKIATHBIX 3aad,
CaMOCTOATENbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENIe peallbHbIX CUTYalUi,
UHTEPHpPETallUd  TOJYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  NpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAYKE U HCKYCCTBE, C
BBIJAIOIINMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYyeOHblli Kypc 00JaJa€T 3HAYUTEIbHBIM BOCHHUTATENbHBIM IMOTEHI[UATIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBbI MmaTrepuajn, CrnocoOCTBYIOUIUN
(GopMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHHs, TaK W Yepe3 CHeHuPHUKy y4uyeOHOH
NeSTeIbHOCTH, TpeOyrolel MpOJOJDKUTENIbHON  KOHUEHTpalud BHUMAaHMUS,
CaMOCTOSITEJIbBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 33 IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs ainreOpe W HayajlaM MaTeMaTUYeCKOIo
aHaJIM3a JIKUT AESITebHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro Kypca «Anrebpa W Havalla MaTEMaTUYECKOTO
aHaJIM3a» BBIACIECHBI CIEAYIOIINE COAEPKATEIBHO-METOINUECKUE JIMHUM: «YHuca
U BhIUKCIEHU», « DyHKUMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTU4YECKOro  aHanu3a», «MHoXkecTBa M JIOTHKa». Bce OCHOBHbIE
COJIEpPKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha MPOTSHDKEHUHM JIBYX JIET



oOy4eHHs Ha YpPOBHE CpeAHero o0imero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra W MOCTETICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIHA
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
colepKaHUE HECKOJbKMX MATeMAaTHYeCKUX HUCIMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBarOT Bc€ Oosee
IIMPOKUM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX IMOCJIeI0BaTeIbHO popMUpyeTcs U
COBEPIIICHCTBYETCS yMEHHUE CTPOUTh MaTEMaTHYECKYI0 MOJACIb pealbHOU
CUTYaIN¥, MPUMEHSTHh 3HAHUSA, MTOJYYEHHBIC MPU W3YyYEeHUN y4eOHOTO Kypca, s
pEIICHUs] CaMOCTOSTEIBHO CHOPMYIUPOBAHHON MAaTeMAaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConeprxarenbHO-MeTOAuYeCKas JIMHUS «Yuciaa W BBIYMCICHUS) 3aBEpIIacT
(dbopMHupOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpenHero o61ero
oOpazoBanusi oco00oe BHHUMaHHE ynensercs  (OPMHUPOBAHUIO  HABHIKOB
paIoOHaTBHBIX BBIYHUCICHHUM, BKIIOYAIONINX B Ce0S MCIOJB30BaHUE Pa3TUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh NPHUKUIKY, BBITIONHATH MPUOIMKEHHBIS
BBIYHCIICHUS, OIICHWBATh UYWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAaMHU. 3HAKOMbIe OOYy4YalOIIMMCS MHOXECTBAa HATypalbHBIX, IIEJbIX,
paloOHaIbHBIX W JIEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIJIEKCHBIX YhCell. B  KakaoM ©3 3THX MHOXKECTB pPaccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My creuuduyeckue 3aJaddl W OIepaluu: JeJCHHE Haleo,
OTIEpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEIBIX YHCET, OCOObIe CBOMCTBA
pPaIMOHAIBHBIX U UPPAIMOHANBHBIX YHCeN, apuMEeTHUYECKHUE OIepaIluu, a TaKkxKe
U3BJICUCHUE KOPHS HATYPabHOW CTEIICHH Ha MHOXKECTBE KOMILIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeNbHOMY pPACIIMPEHHUIO KpPyra HCHOJb3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS IS PEIICHHs Pa3IudHBIX 3a7ad
dbopMupyeTCsi TpenCTaBlIeHne O €AMHCTBE MAaTEMaTWKH KaK HAyKH M €€ poiu B
TIOCTPOCHUU MOJICJIICH pEeabHOrO MHUpPa, HIUPOKO HCIOIB3YIOTCS OOOOIICHHE U
KOHKpETH3aIHSI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCS HA MPOTSHKCHUH BCETO
oOy4eHHs Ha YpPOBHE CpPEIHEr0o OO0IIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl MPEeAyCMOTPEHO pEIICHHE COOTBETCTBYIOMMX 3anad. B
pe3ynbrate 0Oydaromuecss OBJAJEBAIOT PA3IMYHBIMH  METOJAMH  PCIICHHS
palMOHABHBIX, HPPAMOHAIBHBIX, IIOKA3aTENbHBIX, JIOTAaPUPMUUYCCKUX M|
TPUTOHOMETPUUECKUX YpPAaBHCHHM, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
comepkammx mapaMmerpsl. [losydeHHBIE YMEHHS MIUPOKO HCIHOJIB3YIOTCS TpU
UCCJIeIOBaHUM (DYHKIMIM C TIOMOIIBIO MPOU3BOAHOM, TIPU PEIICHUH MPUKIATHBIX
3a/a4 ¥ 3a7a4 Ha HaXOXKJICHUE HAWOOJBIINX U HAMMEHBIIUX 3HAUYCHUN (YHKIIHH.
JlanHas comepkaTellbHAs IMHUS BKJIIOYAeT B ceOs Takke (DOPMUPOBAHHE YMEHUU
BBITIOJHATH ~ pacd€Tel 10  ¢opMyrnaMm, MpeoOpa3oBaHUs  PANMOHATBHBIX,



UppAlMOHAJIbHBIX M TPUTOHOMETPUUECKHX BBIPAXKEHHUM, a TakKe BBIPAKECHUMH,
colepKalluxX CTeneHu U Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepuaiga TPOUCXOAWT  JajbHEHIee  pa3BUTHE  ANTOPUTMHUYECKOTO U
abCTPaKTHOTO MBINUICHUS OOydaromuxcs, (GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuid, paboOThl C  CUMBOJBHBIMH  (GopMaMu,  MpeICTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeqiaraeT d(QQPEKTUBHBIE WHCTPYMEHTHI I DPEIICHUS TNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSITHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKU.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
nepervieTaeTca ¢ JAPYTUMH JIMHUSMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICTIE 33a€T MOCIeA0BaTEIHLHOCTh U3YUeHHs MaTepuana. M3ydenne creneHHoim,
NI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
u rpadMKOB, UCIIOJIb30BaHUE (PDYHKIUU JJIs pelieHus 3aja4 U3 APYTuX y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHMUYECKUM aHAJIU30M,
TaKk U C pEIICHHWEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM OosbllloE BHUMaHUE
yaenseTcs: GOpMHpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMA BEJIMYMHAMH, HCCIENOBATh MONYYCHHbIE (DYHKIMHU, CTPOUTH UX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IIO3BOJISIIOIIUX BBIPAXaTh 3aBUCHUMOCTH MEXJIy BEJIMYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoi. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas auHUs «Hauana maremMaThyeckoro aHajn3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIAIHBIX 3aad,
JOCTYMHBIX OOYyYarOIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOWTH
rpa@uKy CIOXHBIX (DYHKIMM, ONpEeAeNsaTh MX HauOOJbIIME W HAaWMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpeHHs TipolieccoB. JlaHHas conep)kareinbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MaTEeMaTHYEeCKHX MOJENeH pealbHbIX CUTYaIlHid,
MO3BOJIIET HAXOJUTh HAWIydlllee peIIeHHEe B TNPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-?)KOHOMUYECKHUX, 3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTH4YE€CKOTO
aHajM3a CIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO, (HOPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU paclo3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HCKyccTBe. OOydarommuecss y3HaIT O
BBIIAIONIUXCS pe3yJbTaTaX, IMONYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCKask TUHUS «MHOXKECTBa U JIOTMKa» BKJIIOYAET B
ce0sl DJIEMEHTBl TEOPUM MHOXKECTB U MATEMAaTUYECKOM JIOTMKU. TeopeTHuko-
MHO>KECTBEHHBIC MTPEICTABICHHS MPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMaTHKU
U TpeuIaraloT Hambosee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIONIUNN BCE pPa3/aeibl



MaTeMaTUKH H €€ TPWIOKEHWM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCUUIUIMHBL U UX TPUWIOKEHUS B eauHoe I1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKHU W UCIOJIb30BaTh €r0 JIJIsi BBHIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM IIPU3HAKOM MAaTE€MaTHKH KaK HAayKd CJISAyeT TpPH3HAThH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM M CIICIOBAHHE OIpeaeIEHHBIM
npaBUjiaM  TMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4YeCKOW JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIuXcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUUSCKOTO MBIIILICHHS.

B yueOHOM Kkypce «Anrebpa W Hadajga MaTEMAaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHMSI MOJIENICH peanbHbIX
CUTyalWii, HCCIEOBaHUS HTHUX MOJEJICH C TOMOIIBI0 ammapara ainreOpsl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpPETAIluU TOJIYUYCHHBIX PEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KOKJIBIH U3 pa3/ieioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOIB3YETCS JUIsl pPEelIeHUsl MPUKIaAHBIX 3aaad. [Ipu
pElIEHWH  pealbHBIX  MPAKTUYECKUX  3aJad  oOyyaromuecsi  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
JlesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUEHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasia
MaTEeMaTUYECKOI0 aHaJIN3ay.

Ha wusyuenme ydeOHOro Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH, MPOLICHTHI,
OeckoHEUHbIE Tepuoandeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IMyHbIX OTPACIIEH 3HAHUM U PEaJIbHOW KU3HMU.

JleficTBUTENbHBIE YHKcla. PalMOHaNbHBIE W MPPALMOHAIBHBIE YHUCHA.
Apudmernueckre  omepalMd € JICWCTBUTENIbHBIMKU  uyuciaaMu.  Mogayib
JICHUCTBUTENHHOTO YKCa U ero cBoicTBa. [IpnbmmkEHHbIEC BBIUMCICHUS, TTPaBUIIA
OKpPYTJIEHMS], IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM TnokazateneM. bunom Herotona. Hcnosb3zoBaHue
NOAXO0AsIIeNd (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JIsl pEUICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBRA.

CreneHp C panuOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapu¢ma. J[lecsiTuuHble M HaTypasbHbIE
J0rapu(pMBl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
ApPKKOCHHYC U apKTaHI'€HC YUCIOBOI'O ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJI€H ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTEIEHN U KOPHH.

HppannoHanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHus
UPPALMOHAIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHeHUSA. OCHOBHBIE METOJBI PEIIEHUS IMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPKAIIUX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHEHUH. OCHOBHEbIE METO/TBI pelieHus
norapu(MUYECKUX YPABHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETpPUIECKUX YPABHEHU .



Pemenne cucrem JIMHENMHBIX YpaBHEHMM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHUE ONPEACTUTENS I PELICHUS
CHCTEMBI JIMHEHMHBIX YypaBHEHHU. PelieHne npukinagHbIX 3a7a4 € MNOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne IOCTPOCHHOM MOJEINA C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallMM C IOMOLIBIO
ypaBHEHH U HEpaBEeHCTB. [IpuMeHeHHe ypaBHEHHII MU HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTel HAyKh M pealbHOU
KU3ZHU.

DyHKUMH U TPaPUKH

OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00patHble (QYHKIUU.
Komnosumms ¢yskuuit. I'paduk  QyHKIuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKonocTOsIHCTBA. UETHBIE U HEeU€THBIE PyHKIMK. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
bynknuu. Hanbomnpiee n HauMeHbITee 3HaYeHUsT QYHKIIMHA HA IPOMEXKYTKE.

Jluneitnasi, kBajpaTuyHash W ApOOHO-TMHEHHAs (PYHKIMU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIICHM C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIMH, UX CBOMCTBA U TpaUKH.
Ncnonb3oBanue rpa@ukoB GyHKIMM 715 pellIeHrs YpaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIPEACIIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIbHBIE 3aBUCUMOCTA B pEalbHBIX MPOLECCaxX U SIBICHUSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

[locnenoBarenpbHOCTH, CHOCOOBI 3aJaHMsl MoOcieAoBaTelbHOCTEH. MeTton
MaTeMaTU4eCKOn WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIe10BATENbHOCTU. VICTOpHUST BOZHUKHOBEHUSI MAaT€MaTUYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudpmernueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMETpUYECKOU
pOrpeccu. JINHENHBIA U 3KCIOHEHIMAIBHBIA pOCT. Uncno e. @opmyna CI0KHbIX
npoueHToB. Mcnosb30BaHWE TPOTPECCHMU I PEIICHUS pEeajJbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMH HENpPEephIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB [JIsi PEUICHHUS HEpPaBEHCTB. [IpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIMH 7151 perieHus 3a1ad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, TeOMETPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOJAHON. Y paBHEHHUE KacaTeIbHOM K TpaduKy QyHKIIUU.

[IpousBoanbie  dyeMeHTapHbIX  ¢GyHKOM.  [Ipou3BomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULIMY (DYHKITHH.

MHo:xecTBa U JIOTHMKA

MHOkeCTBO, oOnepauuu HaJ MHOXECTBAMHU M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJIEHUM, MPHU PEIICHUU 3adad U3 JPyTrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KITACC

Yuciia 1 BBIYUCICHUSA

Harypanbnbie u nensie yucna. [IpuMeHeHrne npu3HAKOB JEIMMOCTH LEBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemeHus
3a/1a4 B LIEJIBIX YU CIIAX.

KommekcHble uuncna. AnreOpaumveckas M TpUTOHOMETpUYecKas (HOpMbI
3aMucy KOMIUIEKCHOTO 4Hcna. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHu u3 KOMIUIEKCHOTO uucna. [IpumeHenue
KOMIUJIEKCHBIX YMCEN AJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHNsl 1 HEPABEHCTBA

CucremMa M COBOKYIIHOCTh YPAaBHEHHM W HEpPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPAaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKux HEpPaBeHCTB.

OCHOBHBIE METOAbl PELICHHUS] I[OKA3aTENbHBIX M  JOTrapu(PMUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ApaMETPaMU.



[IpumeHeHnue  ypaBHEHUN, CHUCTEM UM HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHBIX o0JacTel HayKd M pealbHOU
YKW3HU, UHTEPIIPETALNS TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPaPUKU

I'padux xommosuruu Qyskuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckne Meroabl pemieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEILICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA [UIsI HMCCIEAOBAaHUS IMPOLIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATBHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHaJM3a

[IpumeneHnre MPOM3BOTHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEr0o UM HAUMEHbBIIEro  3HAYEHUM
HENpepbIBHON (QYHKIIUU Ha OTPE3KE.

[IpumeHeHne TPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4dllIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH MU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs TepBOOOPA3HbIX.

WNurerpan. ['eomeTpuuecknii CMBICII HHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana mo ¢popmyie Heiorona-JleiOnura.

[Ipumenenne uHTerpaja AJs HAXOXKJIEHUS IUIOMIAJAEH IIIOCKUX (Uryp u
00BEMOB r€OMETPUYECKUX TEI.

[Tpumepsl pemienuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTtuyeckoe
MOJICIMPOBAHUE PEAJbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIranbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  MPEJICTAaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoUeayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMSAMHY U Ha3HAYCHHUEM;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LICHHOCTHOE OTHOULIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIXKEHMM B JAPYIMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHHCKOIro Hapoja, cpOopMUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, dTUYECKOTO IOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTWKEHUM HAyKH M JEATENbHOCTbIO YYEHOr0, OCO3HaHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTONYMUBOTO OYIyIIETro;

4) 3¢TeTHYECKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHHUI, BOCIPUUMYHUBOCTh
K MaT€MAaTHYECKUM acleKTaM pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHUSA:

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKUE 3HAHUA B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3/I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTJIbIXa, peryjsipHas (pu3suyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03J0POBUTENBHON JEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oyayueil mnpodeccun U peaau3oBbIBaTb COOCTBEHHBbIE >KU3HEHHbIE IIJIaHbI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
cpelbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
HAa TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUN IS pelieHus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTEeMaTUYECKOW Haykh Kak cdepbl UYeTOBEYECKON ACSATEIBHOCTH, JTAroB €&
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKH W MaTeMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh OCYILECTBIIATh MNPOCKTHYK) W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHbIEC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHbIE NMPH3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATUWA, OTHOLICHUH MEXIy MOHATHSIMH, (POPMYIUPOBATH
oTnpesieNieHus MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(pUKALINY,
OCHOBaHUs AJ1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOrO aHAJIN3a;

BOCIPUHUMATh,  (opMyJIupoBaTb U  NPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTHBHBIX YMO3AaKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apPTyYMEHTALMIO, IIPUBOINUTH IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BbIOMpATh Ccrnocod peleHus y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAIMH ¢ y4&ToM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
bopMynaMpoBaTh  BOMpPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBATh THUMOTE3Y, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKoro 00beKTa, SBJIICHUS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYTUpPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE Ipollecca, a TaKKe BbIIBUTATh
IPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISBJISITh J€QUIUTHl MHPOPMALUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]a4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMATU3UPOBaTh U WHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3iu4HbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmanuu o CaMOCTOSATEILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMu  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh MOACHEHUS MO XOAYy PEIICHUS 3alauH,
KOMMEHTHUPOBATH IMOJyYEHHBIN pE3yJIbTarT;

B X0/ 00CYXJIeHUS 33JaBaThb BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHMCK
pELICHUs, COINOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUAMM JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3iM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3yIbTAaThl PEUICHUS 3a1adi, dKCIIEPUMEHTA, UCCIEI0BaHMUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHBIC YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4uH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMbIX JCHCTBUN W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJIETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3aJ1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUYHUHBI
JNOCTH)KEHHS WIH HEOCTHIKEHUS PE3YNIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYAJIbHON
paboOThl MpU pelIeHHH Y4YeOHbIX 3aJady, HNPUHUMATh LElIb COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pachpeieniTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX JAaTh MpOIECC U pe3yabTaT padoThl,
000011aTh MHCHHSI HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBaTh CBOM JCHCTBUSA C JPYTMMH 4YICHAaMH KOMAaH]bl, OLICHUBAaTh
Ka4yeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koHnmy oOyuenus B 10 kiacce oOydvaromuiics NOJYYHUT CIEAYIOLINE
OpeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havajla MAaTEMaTUYECKOTr0 aHaTU3a»:

Yucna v BBIYUCTCHUA:

CBOOOJHO OIEpUPOBAaTh MNOHATHSAMHU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOYECTBa
paLMOHANBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpoOM M TPOLEHTHI JUIsl pPEIIeHUs] NPUKIAJAHBIX 3a1ad U3
PAa3IUYHBIX OTPACJEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIYMCIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCICHUM;



CBOOOZIHO ONEpUpOBaTh IOHATHEM: CTENEHb C IeJIbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIBHBIX YNCEN JJISl PEIIECHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajJbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeNeM;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: Jorapudm YHcHa, ACCATHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHOM MEPEMEHHOM,
MHOTOUWIEH C LEAbIMM KO3 (UIMEHTaMH, KOPHM MHOTOYJIE€Ha, NIPUMEHATH
JIEJICHHE MHOTOWIEHA Ha MHOT'OYIEH ¢ OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIICHHUS €0 3HAa4yeHus,
IPUMEHSTh ONPEACIIUTENIN Ul PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAlIMU C MOMOIIBI CUCTEMBI JUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpPULl U ONPENEIIUTEIIEH,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UJIsi TMpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALNX CTENEHH C
paLMOHAIIBHBIM ITI0KA3aTeJIeM;

UCII0JIb30BaTh CBOMCTBA aorapudpmon UL npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHIMHU: HppAlUMOHAIbHBIE, MOKAa3aTeIbHbIE WU
aorapuMHUUYECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCHIIBHBIX
IIEPEX0I0B W OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui PeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAumble (GOpMYyNbl  UIsi  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe€ ainreOpbl, COCTABIATH
BBIPAKEHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpaduKH:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PyHKIMM, Kommo3ulms GyHKOUN, rpaduk QyHKIINH,
BBINIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKkoB (PyHKIUI;

CBOOOJHO OIEpUPOBAaTh MOHATHSAMHU: O0JACTH ONPENEICHUS U MHOMKECTBO
3HaYeHUI PYHKIMH, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (PyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HauYeHWEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOHO ONEpPUPOBATH MOHATUAMMU: CTENEHHAs QYHKIUS C HATYPAJIbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMM: JUHEIHHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPAPHUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHAMM: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, MCHOJIB30BATh MX TpadUKH AJis pElIeHUs
YPaBHEHH;

CcBOOOZHO ONEpUpPOBAaTh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
olpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIIMI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JUIsE  UCCJIENOBAaHMSI IPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JPYTUX y4eOHBIX NPEIMETOB U pealbHOU
KHU3HU, BBIpXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauyana mareMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
AKCIMOHEHUUAIBHBIN pOCT, (hOpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIOJb30BaTh MPOrPECCUU AJIs PEIICHUs pEealIbHbIX 3aJad MpPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHMs
MOCJIEIOBATEILHOCTEW, MOHOTOHHBIE M OTpaHUYEHHBIC TOCIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHajiu3a
OCCKOHECUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: HEMPEpPbIBHbIE (QYHKIHUHA, TOYKHU
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpEephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIs1 peIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIMU, KacaTenbHas K TpaduKy QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIE CYMMbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3UIUU
NBYX (YHKIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUNH U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBaTh  MOHATUSMHU:  MHOXECTBO, OINEpaluud  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTHUX y4eOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MAaTeMaTHYECKOT0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHbBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 Kjacce oOyyaroluiics NOJYYHUT CIEAYIOLINE
PEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havajla MaTEeMaTUYECKOTro aHaTUu3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO ONEpPUPOBATh TMOHSATUAMHU: HATypallbHOE U I1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
nensix yncena, HOJ[ u HOK nHaTypanbHBIX uncen s penieHus 3a1ad, IpUMEHsTh
anroput™ EBkiuna;

CBOOOJHO OIEpUpPOBATh TMOHSITHEM OCTaTKa IO MOJYJI0, 3aluChIBaTh
HaTypaJIbHBIC YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBISATh KOMIUICKCHBIE 4YMClia B anredpandyecko u
TPUTOHOMETPHUUECKON (popMe, BBITOIHATH apu(PMETHUECKUE ONepalii C HUMU U
n300paxaTh Ha KOOPJAUHATHON MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HppAlMOHAIbHBIC, MOKAa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TNPU PEHICHUHM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJITHO OMEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh  HEO0OXOIuMble  (OPMYJbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TIOKA3aTEIbHBIX U
JorapupMUYECKUX YpaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalHOHAIbHEIE, ITOKA3aTEIIbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kallre MOAYJIA U TapaMeTpBhl;

NPUMEHSTH TpaduuecKre MEeTOAbI AJI PEIIeHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDQ)KCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHUEM afapara aireopsl,
WHTEPHPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMU U TpaduKH:

CTpOUTh TpadUKu KOMMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TeOMeTpUuYecKre o0pa3bl YpaBHEHMM U  HEpaBEeHCTB  Ha
KOOPJAMHATHOU IUIOCKOCTH;

CBOOOJHO  OMEPHUPOBATH TMOHATUSAMU: TpapuKU TPUTOHOMETPUUECKUX
dynKImi;

OPUMEHATh (QYHKIMU U1 MOJEITUPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTHuecKOro anajamsa:

WCIIOJIB30BATh MPOM3BOIHYIO JIJISl HCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIee U HAMMEHBIIIEE 3HAUCHUS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4lIEero pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-DKOHOMUYECKMX, 3ajayax, i
OTpeNeNeHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMyson Wiu

rpaduKom;



CBOOOJTHO  ONEPHPOBATH TMOHATHSAMHU: TIEPBOOOpA3HAs, OIpeAeIEHHbBIN
UHTErpaj, HAXOAWTh IEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (QPYHKIUNA U BBIUUCIATH
uHTerpan no popmysne Hetotona-JIeionuna;

HAXOJUTh TUTOMIAH TUIOCKUX (UTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MAaTEMaTHYECKOM MOJICIIMPOBAHUHA Ha NPUMEPE
coctaBiieHus TuQdepeHITnaIbHBIX YPABHEHHUI;

peliaTh NPUKJIAIHBIE 3aayd, B TOM YHUCIIE COLHAIbHO-’KOHOMHUYECKOTO M
(u3HUecKoro xapakrepa, CpeICTBaMU MaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3iejioB U TeM
NPOrpaMMsbI

KoanuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

JuieKTpOHHBIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

MHOK€eCTBO AENCTBUTENBHBIX YHCEIL.
MHorounensl. PaninoHanbHble YpaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH. AprpMETHIECKUIA KOPEHb N-01
crenenu. [locnenoBarenbHoCTH U
MPOrpeccuu

24

https://lib.myschool.edu.ru/market

Oyukiun u rpaduku. CreneHHas GyHKIHS ¢
LenbIM noka3ateneM. MppanuonanbHele
YpaBHEHMSI

16

https://lib.myschool.edu.ru/market

[TokasarenpHas Qpynkmus. [lokasarenpHbIe
YpPaBHEHUS U HEPABEHCTBA

12

https://lib.myschool.edu.ru/market

Jlorapupmuueckast GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

18

https://lib.myschool.edu.ru/market

TpuronomeTrpruyeckue BbIpaKeHUS

26

https://lib.myschool.edu.ru/market

TpuronomeTpuueckue ypaBHEHUs
yYpaBHEHUS

19

https://lib.myschool.edu.ru/market

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHUH

21

https://lib.myschool.edu.ru/market

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136



https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market

11 KITACC

KoanuecTBo 4yacoB

Ne HaumeHoBaHue pa3ie/ioB U TeM
KoHTpoJIbHBIE JuexTpoHHbIe (HUGpoOBbLIEL)
n/n MPOrpamMmmMbl Bceero
paﬁoT[,] 06p330BaTe.TIbHBIe PECYPChI
1 T'padMKH TPUrOHOMETPHICCKHX (hyHKITHIA. 20 ) https://lib.myschool.edu.ru/market
2 [TpousBoHas U €€ TEOMETPHYESCKUI CMBICIT 19 1 https://lib.myschool.edu.ru/market
Hccnenoanue GyHKINHA ¢ TOMOIIBIO https://lib.myschool.edu.ru/market
3 npousBoAHOU. [IpumMepsl pereHuin 19 1
muddepeHIaIbHbIX YpaBHEHUH.
4 TlepBooGpasHas 1 MHTErpa 14 1 https://lib.myschool.edu.ru/market
5 BeposTHOCTb 1 CTATHCTHKA 34 1 https://lib.myschool.edu.ru/market
6 HatypaibHble U 1ienble 4ucia. 10 i https://lib.myschool.edu.ru/market
KommiekcHbie yucna 3agauu ¢ nmapaMmerpamu
; [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3 AU 0 5 https://lib.myschool.edu.ru/market
3HaAHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 9



https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market

IHOYPOYHOE IINIAHUPOBAHHUE

11 A, 11 b KJIACC

DJIeKTpOHHbIe U poBBIE

KoanuectBo Hara
Ne YACOB S — o0pa3oBaTe/IbHbIC PECYPChI
n/n Tema ypoka
Beero | K/P | To Io
miany | akry

1 Obnacmyv onpedeneHust MpueOHOMemMpUIecKUx QyHKyuil 1 5.09

P Obracmp onpedenenus u MHONCECME0 3HAYEHUL MPULOHOMEMPULECKUX 1 5

dynryul

3 Yémnocms mpucoHoMempuieckux QyuKyui I 6

4 Yémnocmob u HeUEMHOCIb MPULOHOMEMPUYECKUX (DYHKYUTL 1 6

5 Ilepuoouunocms mpucoHomempuyeckux QyHKyui 1 12

6 DynKyus y=cosx 1 12

7 Csoticmsa ¢yHxyuu y=cosx 1 13

8 Ceoticmea pynxkyuu  y=cosx u eé epagpux 1 13

9 Dyuryus y=sinx 1 19

10 Csoticmea pynxyuu y=sinx 1 19

11 Ceoticmea pyuxyuu y=sinx u eé zpagpux 1 20

12 Dynkyuu y=tgx 1 20

13 Cesoticmsa ynxyuu y=tgx 1 26

14 Ceoticmea pynxkyuu  y=tgx u eé zpagux 1 26

15 Obpamuvie mpuconomempuieckue QyHKyuu 1 27

16 DyuKkyuu y=arcsinx y=arccosx 1 27

17 OyHKIUs y=arctgx 1 3.10

18 Vpox 0606wenus u cucmemamusayuy 3Hanu 1 3

19 TToozomoeka k kKonmponvhot pabome 1 4




20 Koumponvuas paboma Ne 1" Tpueonomempuuecxue gyuxyuu” 1 4
21 IIpoussoonas. Ipeden (pynxyuu. 1 10
22 Henpepuisnocmo (hynxyuu 1 10
23 Onpeoenenue npouszeoonou. @opmynvl NPOU3EOOHBIX IIEMEHMAPHBIX 1 11
dynxyui

24 Ilpouseoonas cmenennol yHkyuu 1 11
25 Ipouseoonas cnodxcHoll cmeneHHoU QyHKYUU 1 17
26 Haxooicoenue npouszsoonvix cmenennou gyHxkyuu 1 17
27 Tpasuna ougpghepenyuposanus. 1 18
28 Jlupepenyuposanue cymmol, npouzsedeHust, 4acmHo20 1 18
29 TIpouseoonas cnoscnoil hynxyuu 1 24
30 IIpouszgoonas noxazamenvHou QyHKyuu 1 24
31 IIpouseoonas nozapugmuyeckoii ynkyuu 1 25
32 TIpoussoonvie mpuconomempuieckux yHKyutl 1 25
33 IIpou3zeoonvle snemeHmapHbix yHKYul. 1 7.11
34 T'eomempuueckuii cmvici npouzeo0HOU. Y2nosoi kosgduyuenm npsamou 1 7
35 Ypasnenue xacamenvrnoui k epaguxy ynkyuu. 1 8
36 Pewenue 3a0au na memy: «I eomempuneckuti cMblCli NPOUZBOOHOU» 1 8
37 Ypox 0bobwenus u cucmemamuzayuu 3Hanull 1 14
38 Konmponvuas paboma Ne 2"[Ipoussoonasn u eé ceomempuueckutl cmoica” 1 14
39 Ananuz konmponvrot pabomoi 1 15
40 Bospacmanue ¢pynxyuu 1 15
41 Yovieanue gynrxyuu 1 21
42 Dxcmpemymol yynkyuu. 1 21
43 Heobxooumvie u docmamoynvie ycnogus skcmpemyma. 1 22
44 Haxooicoenue sxcmpemymos Qynkyuu 1 22
45 TIocmpoenue epaghuxos ynxyuil. 1 28
46 Cxema uccnedoganust yyHkyuu, Memood nOCMpoeHUs 2paghura YemHou 1 28

(neuemnoil) pynxyuu




47 Haubonvuwee u Haumenvuee 3uavenus Qynxyuu 1 29
48 Haxooicoenue naubonvuezo u naumenvuie2o sHavenus QyHKyuu 1 29
49 Ipoussoonas emopoco nopsoxa. Beinykiocms u mouku nepezuba. 1 5.12
50 TIpumepor pewenuti Oughpepenyuanvuvix ypasrenuil. 1 5
51 Pewenue 3a0au no meme "llpouzsoonasn 6mopoeo nopsioxa, 8bINYKI0CMs U 1 6
mouxu nepecuba."
52 Tlocmpoenue epaghuxos gynxyuii 1 6
53 TIlocmpoenue epaghuxoe hynryuti. Aneopumm Haxodxcoenus HaubobLe20 1 12
U HauMeHbvule20 3Havenull hynkyuu Ha ompeske [a;b] u na unmepsaie
54 Ilpasuno Haxoacoenus HAUOOILULE20 U HAUMEHbULE2O SHAUEHULL. 1 12
55 Ypok 0b60bwenus u cucmemamuzayuu 3HanHull 1 13
56 Tloozomoska k KonmponvHou pabome 1 13
57 Konmponvuas paboma Ne 3" [Ipumenenue npou3go0HoU K UCCIe008aHUIO 1 19
dynryuu"
58 Ipumepor pewenuii OughpepeHyuanbhblx ypasHeHuil. 1 19
59 Ilepsoobpasnas 1 20
60 Haxoocoenue nepeoobpasnwix 1 20
61 Ilpasuna Haxooscoenus nepeoodpa3HvIX 1 26
62 Tabauya nepsoobpasznbvix 1 26
63 KpuGOﬂuHe?Ha? mpaneyus, popmyaa 8bIYUCTEHUSL NIOWAOU 1 27
KPUBOIUHEHOU mpaneyuu.
64 Humezpan 1 27
65 Botuucnenue unmezpanos (gpopmyna Heromona-Jleiibnuya) 1 9.01
66 Buiuucnenue niowadeti puzyp 1 9
67 Brruucnenne momnianeit GUryp ¢ moMoIns0 HHTETPaIoB 1 10
68 Brruncnenne 00bEMOB TeIT € IOMOIIBIO HHTETpajia 1 10
69 [IpuMeHeHne HHTETPAIOB TS perieHUs GU3MIECKIX 3314 1 16
70 VYpoxu 000011IeHUS U CHCTEMAaTU3AIMK 3HAHUH 1 16
71 Koumponvnas paboma Ne 4"Unmezpanot” 1 17
72 Komnnexcnuvie uucna. 1 17




73 Ipasuno npouseedenus. 1 23
74 3aoauu na npumenenue npasula NPoOU38eOeHuUsl. 1 23
75 Ilepecmanosxu 1 24
76 3adauu na npumenenue Gopmyn nepecmanoexu 1 24
77 Pasmewenus 6e3 nosmopenuil 1 30
78 Pewenue 3a0au no meme "Pazmewjenus 6e3 nosmopenui” 1 30
79 Couemanus 6e3 nOGmMopeHutl U ux ceoUCmaa. 1 31
80 Bunom Hviomona. 1 31
81 Couemanus u bunomuanbHsle KO3 Guyuenmol 1 6.02
82 Ypok 0b60b6wenus u cucmemamuzayuu 3Hanull 1 6
83 Koumponvnas paboma Ne5"Kombunamopuxa" 1 7
84 Ananusz konmponwvroii pabomoi 1 7
85 Cobvimus. Buowi cobvimuit. Kombunayuu cobvimuii. [IpomusononodicHuvle 1 13
cobvImus.

86 Beposmuocmo cobvimust. Onvim ¢ pagHO803MONCHBIMU UCXOOAMU. 1 13
87 Knaccuuecxoe onpedenenue eeposmuocmu coovimust 1 14
88 Crooicenue seposmuocmei 1 14
89 Pewenue 3a0au no meme "Cnoocenue seposmuocment” 1 20
90 HesaBrcuMbie COOBITHSI. 1 20
91 Yunoowcenue eeposimnocmeri 1 21
92 CmamucmuuecKkas 6eposimHOCHIb 1 21
93 Pewenue 3a0au no meme "Cmamucmuuecxasn eepossmuocms” 1 27
94 Ypox 0bobwenus u cucmemamuzayuu 3Hanuil 1 27
95 Konmponvuas paboma Ne 6"nemenmor meopuu geposimmuocmen” 1 28
96 Ananusz konmponoHou pabomul 1 28
97 Cnyuaiinvie 6enudumbl 1 5.03
98 Pewenue 3a0au no meme "Cnyuaiinvie eenuuunot” 1 5
99 Lenmpanonvie mendenyuu 1 6
100 Pewenue 3a0au no meme "[lenmpanvuvie mendenyuu” 1 6




101 Mepui pasbpoca 1 12

102 Buosl 3a0au 1 12

103 Pewenue 3a0au no meme "Meput pazbpoca” 1 13

104 Vpok 0606wenus u cucmemamuzayuy 3Hanull 1 13

105 Koumponvnas paboma Ne7"Cmamucmuxa” 1 19

106 | Komnnexcuoie uucaa. 1 19

107 Pewenue npocmetiuiux 1uHeuHbIX, K8AOPAMHBIX, UPPAYUOHATLHBIX, 1 20
NOKA3AMENbHBIX U JIO2APUPMULECKUX HEPABCHCME

108 Pewenue nepasencme noeviuteHHo20 yposHs CLONCHOCMU (KEAOPAMHBLX, 1 20
NOKA3AMENbHbIX, UPPAYUOHALLHDLX, JI02APUPMULECKUX)

109 Pewenue nepasencme noeviueHH020 yposHs CLONCHOCMU (K8AOPAMHBILX, 1 204
NOKA3AMENbHbIX, UPPAYUOHALLHBLX, JI02APUPMULECKUX) ]

110 Pewenue cucmem nepasencme nogblUEHHO20 YPOGHSL CLONCHOCTIU 1 5
(K6aO0pammwlx, NOKA3AMENbHBIX, UPPAYUOHAILHBIX, JI02APUPMULECKUX)

111 IIpeobpaszosanue epaguxos. (1unelinas,k6aopamvuhas, CmeneHHas, 1 3
Jlo2apugmuieckas, NOKa3amenbHas PyHKyuu)
Aneebpauueckasn u mpueoHomempuyeckas oopmul 3anucu

112 KOMNJIEKCHO20 YUCIA. 1 3

113 Teomempuueckuii cmvic nPOU3BOOHOU 1 9

114 Dusuyeckuti CMbICT RPOU3BOOHOU 1 9

115 Ipumenernue npouzso00HOU K UCCIEO08AHUIO (DYHKYUIL. 1 10

116 Koumponvuas paboma Ne8, cocmosiyas uz 3a0anuii no muny EI'D 2022, 1 10
2023,2024

117 Ananuz konmponshot pabomol 1 16

118 Pewenue 3a0au Ha Osudicenue, coemecmuoe 08UNCEHUe. 1 16

119 Pewenue 3a0au na osusicenue. Jlsudcenue npomsicénnolx mei. /leusicenue 1 17
no sode. CpeoHsisi Ckopocmo.

120 3aoauu na npouzsooumenvrocme 1 17

121 Pewenue 3a0au na memy: «llonamue eeposmuocmu. Ilpaxmuueckue 1 23
3a0ayu HA BbIYUCTIEHUE BePOSIMHOCEN. »

122 Pewenue 3a0au na memy: «IIpocmetiwue npasuna u popmyvi 1 23

6blducileHue eepOﬂmﬂocmeﬁ»




123 Pewenue 3a0au ¢ s3konoMU"ECKUM COOEPICAHUEM. 1 24

124 Pewenue 3a0au no muny sadanus Ne 15 uz EI'D 1 24

125 Pewenue 3a0au sxonomuuecko2o cooepiicanus 1 30
Memoowl pewenus 3a0au ¢ napamempamu (AHATUMUYECKUL,

126 . 1 30
epapuueckuii).
Vpaenenus: keadpammuvle, uppayuoHaibible, NOKA3AMenbHble,

127 1 7.05
Jlo2apugmuieckue.

128 Vpasnenus mpuconomempuueckue. 1 7
Memoowl pewenus 3a0au ¢ napamempamu (AHATUMUYECKUL,

129 y 1 8
epaghuyeckuii).

130 Hepasencmea: ksadpammuvie, , NOKazamebHbie, 102apU@pMuiecKue. 1 8

131 Pewenue 3a0au muna Nel-8 1 14

132 Hmozosas konmponvnas paboma Ne9, cocmasnennas no muny 1 14
demogepcuu EI'D 2024

133 3adauu ¢ yenouucieHHbIMU HeU36eCMHbIMIUL. 1 15

134 Pewenue 3a0au pasnvix munos 1 15

135 Pewenue 3a0au muna Ne9-12 1 21

136 Pewenue 3a0au na derumocmo 1 22

136




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka: anredpa u Hayajga MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
AnreOpa u Havasia MatremaTudeckoro ananusa, 10, 11 kmaccel/ Anumos 11.A.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKIimoHepHoe 0OIIECTBO

«3natensctBO «IIpocBemenuey, 2021r.

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIS

1. Anmumog 1. A., Konsarun 0. M., Tkauésa M. B. u ap. Anrebpa u Hadasna
maTematudeckoro anainmu3a. 10—11 knaccel. ba3oBblii U yriyOnEHHBIM
YPOBHU

2. llabynun M. ., Tkauéa M. B., ®énoposa H. E. u np. Anrebpa u Hauana
MaTeMaTU4ecKoro ananusa. unaktuyeckne marepuansl. 10 knacc. bazoBbii
U yriayOnEHHbI ypOBHU

3. Tkauéra M. B., ®énopora H. E. Anrebpa 1 Hauana MaTreMaTH4ECKOTO
ananuza. Tematudeckue TecThl. 10 knacc. ba3oBbiii U yriryOnEHHBIN YPOBHH
4. ®énoposa H. E. M3ydenne anrebpsl u Hauan ananuza. Kaura s yaurens.

10—11 xiaccel



5. lllabynun M. U., Tkauéra M. B., ®&noposa H. E. u ap. Anre6pa u Hayana
MaTeMaTH4eCcKOoro ananusa. Jlugakruuaeckue

matepuainbl. 11 kmacc. ba3oBblit u yriyOiaEHHBIN yPOBHH

6. TkauéBa M. B. AnreOpa u Havasa MaTeMaTHYECKOTO aHAIN3a.

TemaTnueckue TecThl. 11 kitacc. ba3oBslii U yriyOa€HHBIN YPOBHU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. UaTepHeT-6mbMmoTeka calita MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO
MaTEeMaTHYeCKOro o0pa3oBaHMUsl.

http://ilib.mccme.ru/

2. https://lib.myschool.edu.ru/
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