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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anrebpa U Hauaja MaTeMaTHMYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpelHero oOIiero ooOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJIaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblii Kypc anreOpbl M HadaJl MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IblBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IMH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX JAJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, al0CcTparupoBaHUWE U aHAJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uszyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHaln3a» 00ydYaroluecs MONYy4aroT HOBBIM OMBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEpHpETAallud  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuu@uky ydeOHOH
NEeATEIbHOCTH, TpeOyrolel NPOJOJDKUTEIPHOM  KOHILIEHTpAlUMKW  BHUMAHMS,
CaMOCTOSITENIbHOCTH, AaKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIHN pe3ysbTar.

B ocHoBe meTtoanku 00y4ueHus anredpe 1 HadajiaM MaTeMaTHYeCKOro aHaInu3a
JICKUT IEATeIbHOCTHBIA MPUHIUIT 00yUYEeHHUSI.

B cTpykTtype yueOHoro kypca « Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIA3a
BBIZICJICHBI  CIIEAYIOIIME COJAEpKaTeIbHO-METOauYecKkue JmHuu: «Yucna u
BbIunciaeHus», «OyHKuuu u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COZIepKATEIbHO-METOAMUECKUE JIMHUM H3Y4YaloTCsl Ha MPOTSHKEHUM JBYX JIET



00y4eHHs Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHusl, ECTECTBEHHO JTOMOJHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIAsiICh HOBBIMU TEMaMU U pasfenaMu. J[aHHbIN yaeOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, TMOCKOJBKY OOBEIUHSAET B cebe coaepiaHHe
HECKOJIbKUX MaTeMaTU4YeCKHX AMCLUUIUINH, TAaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTH4eCKU aHaIIU3, TEOPHSI MHOKECTB, MaTeMaTHIeckas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydaroIiuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MAaTeMAaTUYECKUM
anmapaToM, y HUX TOCJEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MAaTEMaTHYECKYI0 MOJIENb pPEaTbHON CUTyallud, NPUMEHSTh 3HAHUS,
NOJy4YeHHbIE MpPU HU3YyYEHUH Y4eOHOTro Kypca, Al PEeLICHUS CaMOCTOSTENLHO
chopMyIMPOBAHHON MaTeMaTUYeCKOW 3a7ay, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

CopepxxarenpHO-MeTOIMYeCKass JUHUS «Yuclia U BBIYUCIECHUS» 3aBEpIIacT
¢dopMHpoBaHNE HAaBBIKOB MCIOJIb30BAHUS ACHCTBUTENLHBIX YUCEI, KOTOpOe OBLIO
HAYaToO Ha ypPOBHE OCHOBHOTO 001Iero oopasosanusi. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHusi 0coboe BHUMaHue ynenseTcs (OPMUPOBAHHIO  HABBIKOB
paloHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4YHCiIa, YMEHUE JAeNaTh NPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYUCIICHUS], OLIEHUBATh YMCIIOBBIE BBIpaXKEHHS, pabOTaTh ¢ MaTeMaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbI€ OOYYaloIIMMCS MHOXECTBa HATypaJbHBIX, IIEJIBIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCA  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM H3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOWMCTBEHHbIE €My crnenupuyeckue 3anadd U ONepalMu: JeJIeHHe Haleo,
ONEpPUPOBAHME OCTATKAMU Ha MHOXKECTBE LEJNBIX YHCEN, OcoOble CBOICTBa
palMOHABHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETUYECKHE ONEPAIlH, a TAaKKe
U3BJICUCHUE KOPHSA HATYpaJbHOM CTENEHH Ha MHO>KECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogaps mocnenoBaTeNbHOMY PpACHIMPEHUIO Kpyra HCIOJNb3yEeMbIX YHCENT H
3HaKOMCTBY C BO3MOXKHOCTSIMHM MX NMPHUMEHEHUS JIs PEIleHUs Pa3lnyHbIX 337134
dopmupyeTcsi TpeAcTaBiIeHUe O €AMHCTBE MAaTeMaTHKH KaKk HayKd U e€ pojiu B
MOCTPOCHUN MOJIETIEN peanbHOr0 MHUpa, HIMPOKO HCIOJIB3YIOTCS 00O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» pPEATU3YETCS Ha MPOTSIKEHUH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHMs, MOCKOIBbKY B KaXIOM
pasgene [IporpamMmbl THpeayCMOTPEHO peElIEHHE COOTBETCTBYIOIIMX 3agad. B
pe3ynpTaTe OOy4alolIUecs OBIAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
paloHaNbHBIX, HPPAlMOHAJBHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPaBEHCTB U CUCTEM, a TakXke 3ajad,
cojepxamux mapaMmerpbl. llodydeHHble yMEHHSI IIMPOKO HCIONb3YIOTCS MpU
UCClieIoBaHNH (YHKIMKA C TIOMOILBIO MPOU3BOJHOM, MPHU PEHICHUN NPHUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHH.



Jlannast copepkarenbHasi IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHATbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXKE BBIPAKCHHM,
colepXalux CTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpanyeckoro
MaTepHaia IpOUCXOIUT ajbHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUICHUST 00y4aromuxcs, (OpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHIA,
paboThl C CHUMBOJBHBIMH (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE PAaBEHCTB M HEPABEHCTB. AJredpa npeanaraet 3QppeKTuBHbIC
WHCTPYMEHTBl I PEUIEHUs MPAKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK A3bIKa HAYKHU.

CopepxxarenpHo-MeTOoMYeckass JUHUS «DyHKIUU U TpaduKm» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSAMU y4eOHOTo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YyUEHHS MaTepHuaia. M3yueHne CTerneHHou,
MOKa3aTeJIbHOM, JJorapuMUIECKON U TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBONCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMAaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJaMy 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIEOBATh MOJIy4eHHbIe (YHKIHMHU, CTPOUTh HX
rpaduku. MaTtepuai 3Toi cofiepKaTebHON JIMHUN HAIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIIOIINX BBIPAYKAaTh 3aBUCUMOCTH MEXY BETUYMHAMU B PA3ITUYHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoil u ciioBecHOi. Ero n3ydenue cnoco0CTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHUIO W
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHATIOTUH.

CopnepxarenpHass JuHug «Hadana MareMaTnyeckoro aHaian3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK U NPUKIAIHBIX 3a7ad4,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNsaTh MX HauOOJbIIME W HaUMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenpHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEW pealbHbIX CHUTYalHM,
MO3BOJIAET HAXOAUTh HAWJTYYIIIEE PELICHUE B IPUKJIIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
DKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO AaHaIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUIl pAclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronmecs y3HatoT O BbIIAIOIINXCA
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTWKH Kak Hayku, U 00 uX
aBTOpax.



CopaepxaTenbHO-MeToAnYecKast JIMHUST «MHOXKEeCTBa U JIOTHKa) BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTUYECKOW JIOTHMKUA. TeopeTHKo-
MHOECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKU
U TpejsiaraloT HauOoJyiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ NPWIOKEHHI, OHHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCHMIUIMHBL U HUX TPUIOKEHUS B eauHoe uenoe. [loaTomy BakHO [ath
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTEMaTUKH U UCIOJIb30BaTh €0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMaTUKM KaK HAyKd CJIEAYeT NpPU3HATH
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHHMH | CJIEIOBAHHE OIpPeIeIEHHBIM
NpaBWJiaM  MOCTPOEHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0o0yyJaroumxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, OPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yuebHoM kypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJIECIUPOBAHUS, KOTOPhIE MPHU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTeMaTUYECKOr0 aHajau3a, WUHTEPHpPETAlMy IOJYyYECHHBIX pEe3yJbTaroB. Takue
3a/IaHUsl BILUIETEHBI B KAXKJIbIN U3 pa3eiaoB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCs Ui PelIeHUs] MPUKIAAHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HaOJIOAATEeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTMI0, 0000aTh W KOHKPETH3UPOBaTh  MpoOiemy.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB PEIICHUS NPHUKIAJAHBIX  3a7ad
OpTaHU3YETCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTeMaTHYECKOTO aHAIN3a».

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4yaca B HE/IEINIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Aapodu. Ilpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApudpmeTnueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JNENUCTBUTEILHOTO YHUCHIAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCIICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosbe3oBanue
MOJIXOAIIECH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NMPEACTABIICHUS JaHHBIX.

Apudmerrueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M APKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. TeopeMa bezy. MHOTrousIeHbI ¢ IeTbIMU KO3 PPUITUSHTAMHU.
Teopema Buera.

[TpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPKALTUX JTOTapu(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI pelLIeHus
Jorapu(pMUYECKIX ypaBHEHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE OIpPENEUTENs ISl PEIIEHUs CHCTEMBbI
JMHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUN. McciienoBanue mocTpoeHHOM MOJEIN C MIOMOIIBI0 MATPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEATbHOM CHUTYyalMH C IOMOIIBIO
YpPaBHEHU W HEpaBeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3anMmHO o0paTHbIe (QYHKIIHH.
Komnosumus ¢ynkumii. 'padux  ¢GyHKmuu. DaemMeHTapHble TpeoOpa3oBaHus
rpaduKoB GyHKIIUH.

OO6unacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yHkumuu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIMA. MakCUMyMbl U MHHUMYMBI
dbynknun. Hanbosnpiiee n HauMeHbIee 3Ha4eHusT (QYHKIINY Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS C HATypalbHBIM U IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaguK KOPHS N-0if cTeneHu Kak GyHKIIUU 00paTHOM CTENeHH
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pelieHUs] ypaBHEHUMH.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTUYeCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrPecCHH IS PEIICHUS pealbHbIX 3aaad
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynknuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKUi U
(bu3znyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QyHKIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkuui.  [IpousBomHas  cyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JI0rHKA

MHOXeCTBO, OIlepaly HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yucna. [IpumeHeHrne NprU3HAKOB NEIUMOCTH LIENBIX
yucesa, HauOosbmuik oOuui nenutens (ganee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa st pemeHus
3a7a4 B LEJIBIX YUCTIaAX.

Kowmrmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuxX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBbHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIaCTeil HAYKU U peabHOM KU3HU, HHTEPIPETALUs
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunum GyHKIUHA. ['eoMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI MCCIEIOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a]a4 U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboIbIero 1 HANMEHbIIEro 3HaUeHU N HempephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHrne NpPOM3BOMHOM [UJIS HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNaTerpain. ['eomerpuueckuid CMbICI HHTErpalia. Beruncienne onpeaei€eHHOro
uHTerpaia no gopmysne Hetotona-JIeitonuna.

[IpumeHeHue wHTErpana i HAXOXKIEHUsS IUIOWAAell MIocKux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBI0  AuddepeHnaIbHbIX
YPaBHCHUU.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYAIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, TPEICTABICHHE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYp
IpOXKJIAHCKOTO  oOmiectBa  (BBIOOpBI, ONMpPOCHI U JIPyroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMY 1 Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIOJBb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTh K  MareMaTHYeCcKOMy  OOpa3oBaHHMIO U
caM000pa30BaHMI0 HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONW M COLMAIBHON
Cpelbl, OCO3HaHHUE TNI00ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOOIeM, OpHUEeHTALUs
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0JjacTu
OKpY)Karolled cpeapl, IUIAaHWPOBAHWE IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPY KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOLIIECTBEHHOM TPAKTUKU, IOHUMAHUE MATEMaTUYECKON
HAyKH KaK cepbl YEIOBEUECKOM JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL LMBWIM3ALMH, OBJIAJEHUE SI3bIKOM MAaTEMAaTUKH U MAaTeMaTHYE€CKOU
KyJbTYPOI KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISITh IPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO N€ATEIbHOCTh MHANBUAYAJIbHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIICHUs, BEIOMPATh HAaN0O0JIee TOIXOAAIINN C YIETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLlecca, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3EHTAIlUA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ysibTaTa PEHICHUS
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpeneisTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT PabOThI, 00001IaTH
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» M UHBIE), BBIIIOJHATH CBOKO YaCTh PAOOTHI M1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJICHAMH KOMaH/Ibl, OLIEHNBATh KAYECTBO CBOETO BKJIa/1a
B OOmuUiA TPOAYKT TO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECUCTBUA.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeyHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCJIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPpoOM ¥ TIPOILEHTH I PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH NPUOIMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, PUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOZHO OMEpPUPOBATh TMOHSATHEM: CTEMEHb C IEJNbIM I[IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM TTOKA3aTEeIIEM;

CBOOOMHO OINEpPUPOBATh MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHsS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIBIMU K0P PUIIMEHTAMU, KOPHU MHOTOUJICHA, IPUMEHSTH JIEJICHHUE
MHOI'OYJIEHA Ha MHOI'OYIEH C OCTaTKoOM, Teopemy be3dy m teopemy Buera mis
peuieHus 3anay;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENh MaTpulbl 2 X 2 W €ro I'EOMETPUYECKHH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHauTeNs 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSATh ONPEACIIMTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUILl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH NPe0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAIMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

WCIIOJIb30BaTh CBOMCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUEcKHUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl Ui PEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTAaBIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEI0BATh
MIOCTPOEHHBIE MOJIETIH C MCIIOIb30BaHUEM allnapaTa ajareopsl.

DyHKUMH U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOXKECTBO
3Ha4eHU! QYHKIUHU, HYJIU GYHKIMU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanydeckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HATypaJbHBIM I10Ka3aTelleM;

ONepUpOBATh MOHATUSIMH: JIMHEHHas, KBaJpaTHUHAs M JIpOOHO-TUHEHHas
(yHKLINY, BBITIOJTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (YyHKUIUN JUIS  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3a:

CBOOOMHO OMEpUpPOBaTh MOHATHIAMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi T€OMETPUYECKasi MPOrpeccHsi, TMHEWHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOILIEHTOB, UMETh IIPEJCTABICHHE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEpPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE IOCIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HETIPEPHIBHbIE (YHKIIUU, TOUYKH pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pELICHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHSATUSIMHU: TIepBas U BTOpass MPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIO3UIIMHU
IBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON st
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHOXECTBaMHU;

UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisl ONUCAHUS peabHbIX
MPOLIECCOB U SBJICHUM, IPU PEIICHUH 33]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydyaroIIMiiCSd MOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOrO aHAIIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IEJI0€ YU CIIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIbIX YUCEJ, UCIO0JIb30BaTh MPU3HAKU JETMMOCTH LIEJIbIX YHCEIl,
HO/I m HOK HaTypanpHbIX 4HCeN sl PElIeHHUs 3a7ad, TPUMEHSATH aJITOPUTM
EBknnpa;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpamdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETHICCKUE ONEepaIllui ¢ HUMHU H
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHUSMU: HpPpaAlMOHAIBHBIC, TIOKa3aTeIbHBIC W
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI T PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppAaLMOHAJIbHBIE, MIOKa3aTEeJbHBIE,
jJorapupMUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIHA U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO 3aJadyH,
WCCJIEIOBAaTh TOCTPOCHHBIE MOJENIU C WCIOJB30BAaHUEM ammapara aiareOpsl,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMH U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK (GYHKUUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YPAaBHEHHI M HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

npUMEHATh GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3A:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECcca, 3aJaHHOT0 (GOpMyIIoi Uitk Tpadukom;



CBOOOZHO ONepUpoBaTh TMOHATUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha IpUMeEpe
cocTaBiieHUs nudpepeHnanbHbIX YpaBHEHUM;

pemath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabrpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
MHO0XecTBO IeHCTBUTEILHEBIX YHUCE.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 ) 0
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUHU
) Oynknuu 1 rpaduku. CreneHHas QyHKINS C 12 1 0
LEJIbIM [TOKA3aTEIEM
3 Apudmernueckuii KOpeHb N-0il CTEICHH. 15 1 0
HNppanuoHaibHbie ypaBHEHUS
4 [oxazatensHast pynkius. [TokazaTenbHbIe 10 1 0
ypaBHEHUS
5 TpuroHomeTpruuecKue BbIpaKEHUS U ” | 0
YpaBHEHUSA
6 Jlorapugmuueckas QyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHUS
[TocnemoBarenbHOCTH U IPOTPECCUU 10 1 0
HenpepwiBabie pynkiuu. [Tpoussognas 20 1 0
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs 5 ) 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoabnpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO ” | 0
MIPOU3BOTHOM
2 [lepBooOpa3Has u UHTETpa 12 1 0
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITHH. 14 1 0
Tpuronomerprieckue HEPaBEHCTBA
4 HppanuonanpHble, OKa3aTEIbHbBIE U 24 1 0
JorapudMuyuecKre HepaBeHCTBa
KommiekcHble uncna 10 1
Harypanbnbie u 1enbie yncia 10 1 0
CucreMbl palioHaIBHBIX, HPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1 0
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1 0
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AIA 16 ) 0
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METOINYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Anrebpa v HavaJla MaTeMaTUYECKOTO aHaau3a, 0a30BbIi U yriayOJeHHbIH ypoBHHU, 10 -11

kiaccel . A. AnumoB, FO.M.Kossirun,M.B. Tkaués u ap., M., IIpocsemienue ,2023

METOANYECKUE MATEPUAJIBI IUISA YUUTEJIA
Anrebpa u Havyasla MaTeMaTU4ecKoro ananusa. Meroandeckue pekomermamuu. 10-11 kmaces,H. E. ®&noposa M. B.

Tkauéra ,MockBa «IIpocBenienue» 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

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

https://math-ege.sdamgia.ru/
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