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Pasnea 1. [logcHUTE/IbHAA 3aIUCKa

PaGowas  mporpamma  ydeOHOro  mpeameTa Aneebpa u  nauana
Mamemamudeckozo auanusa 0 10-1llknaccoB sBisgercss 4acTbio OCHOBHOM
o0Opa3oBaTebHOW MPOTpaMMBI CpeHEro oO0IIero 0o0pa3oBaHHUS M COCTAaBJICHA Ha
OCHOBE CJIEIYIOUIMX HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB:

. ®enepasibHBI TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT CPEIAHETO
obmero oOpazoBanus (IIpukaz MunoOpHayku Poccum ot 17.05.2012 r. Ne 413,
3aperucTpupoBan MuHuctepctBoM tocturiuu Poccuiickoit ®@eneparuun 07.06.2012 .,
per. Homep — 24480) ¢ m3amenerusMu ot 12.08.2022 Ne 732

. @OenepanbHoii  00pa3oBaTENbHOM  MPOTPAMMBbl  CPEAHETO  OOIIEro
oOpa3zoBaHusi, yTBepkJeHa mnpukazom MunucrepctBa [Ipocsemienus ot 18 mas 2023
roga Ne 371

) ®denepanbHoro 3akoHa oT 29 nekabps 2012 roma Ne 273-d3 «O6
obpazoBanuu B Poccutickoit @eneparum» (ct. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44,
45, 46, 48, 54, 58, 66, 87)

o Konnenmuu  mpemojaBaHuss ~ MaTeMaTUYecKOro  oOpa3oBaHuUS B
Poccuiickoit deneparuu (yrBepxkaeHa pacnopsbkeHueM I[IpaButenbctBa Poccuiickoit
Oenepannu ot 9 anpens 2016 . Ne 637-p).

esn n3yyeHus yueOHOro Kypca

Kypc «Anrebpa u Hayama MaTeMaTHYECKOTO aHAIM3a» SBISETCS OIHUM W3
Han0oJiee 3HAYMMBIX B TIPOrpaMMe CTapIIei IIKOJIBI, TOCKOIBKY, C OJTHOW CTOPOHBI, OH
obecrieunBaeT HMHCTPYMEHTAJIbHYIO 0a3y ISl WM3y4YeHHsS BCEX €CTeCTBEHHO-HAyYHBIX
KYpCOB, a C JIpyrod CTOPOHBI, (POPMHUPYET JOTUYECKOEe U aOCTPaKTHOE MBIIIICHUE
y4almmxcs Ha ypOBHE, HEOOXOAMMOM I OCBOEHHS KypcoB HWH(OpMaTHKH,
00IIIeCTBO3HAHHUS, HWCTOPHH, CJIOBECHOCTH. B pamkax JaHHOro Kypca ydaimidecs
OBJIQ/ICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HAyKH, KOTOpas GopMynupyeT cBou
JIOCTH)KEHHUSI B MaTeMaTHIeCKO# dopme.

Kypc anrebpsl m Hayanm MaTEeMaTHYECKOrO aHajdu3a 3aKJaJIbIBaeT OCHOBY JUIS
YCIEITHOTO OBJIAJICHUsI 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTHH, MOHUMAaHHS OCHOBHBIX
TEHJICHIIUM SKOHOMUKH ¥ OOIIECTBEHHOW >KM3HM, TO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIb30BaTh UX B
MOBCETHEBHOM JXM3HU. B TOke BpeMs oBlIaJieHHe aOCTPAKTHBIMHU U JIOTHYECKH CTPOTUMH
MaTeMaTHYeCKUMU KOHCTPYKIMSIMU pa3BUBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UICTUHHOCTh YTBEPIKICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3AIIHIO,
a0CcTpardupoBaHue M aHAJIOTHIO, (OPMHUPYET KpeaTUBHOE M KPUTHUECKOE MEIIUICHHE. B
XO0Jle W3Y4YeHHs] anreOpbl M HayaJl MAaTeMaTUYeCKOTO aHaiW3a B CTapIied IIKoJe
yJamuecs: MOJIy4aloT HOBBIM OIBIT PEIICHHUS MPUKIAIHBIX 3a7ad, CaMOCTOSITEIHLHOTO
MOCTPOCHUSI MAaTeMaTHYECKUX MOJENIed peadbHbIX CUTyalldd W HWHTEPHpeTaIuu
MOJIYYEHHBIX PEIICHUM, 3HAKOMSITCA C IpUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MpUPOJIe, HAYKE U B UCKYCCTBE, C BBIJAIOIMIMMUCS MAaTEeMAaTHUYECKUMU OTKPBITHUSIMU U UX
aBTOpaMH.

Kypc o6Omagaer 3HAYUTENBHBIM BOCIHUTATEIBHBIM IOTCHIIMAIOM, KOTOPBIA
peayim3yercs Kak dYepe3 Y4YeOHbIH MaTepuall, CHOCOOCTBYIOIIMN (OPMUPOBAHHIO
HAY4YHOTO MUPOBO33PEHHUsI, TaK U Uepe3 creruduKy yueOHOM AesATeTbHOCTH, TPEOYIoIIei
CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH, MPOJOJDKUTEILHON KOHIICHTPAIlMd BHUMAHUA U
OTBETCTBEHHOCTH 3a MOJIYYEHHBIHN pe3ybTar.



B ocHoBe MmeTommku oOyueHHs anreOpe W HavajgaM MaTeMaTHYECKOTO aHajan3a
JIeKUT ACATEIbHOCTHBIN MPUHIUI 00yUeHHS.

B crpykrype kypca «AnreOpa W Hayala MaTEeMAaTHYECKOTO aHAJIM3a» MOXKHO
BBIJICIUTD CIIEAYIONINE COAEPIKATEIHbHO-METOANYECKUE TUHUH: «UuCna U BEIYHCICHUS,
«Dynkuun u rpadukm», «YpaBHEHHS W HEpaBeHCTBa», «Hawama MaTemMaTH4ecKoro
aHanu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE cONEpKATEIbHO-METOIMYECKIE
JVHAY U3y4YarOTCsl Ha MPOTHKEHUH JBYX JIET 0OyUeHHUs! B CTapIIei MIKOJE, eCTECTBEHHO
JOTIOTHSAS APYT JApyTra U MOCTENICHHO HACHIIAsCh HOBBIMH TEMaMH U pa3jienaMu. MoKHO
C YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIM KypC SIBIAETCS MHTEIPAaTHBHBIM, IMOCKOJIBKY
oObeauHsET B cede coaepkKaHUE HECKOJIbKMX MAaTeMaTHUYECKHUX IMCLUUIUIMH: anrelpa,
TPUTOHOMETPHS, MATEMATUICCKHI aHaln3, TEOpUsI MHOXKECTB U ap. [lo Mepe Toro kax
ydamiuecs OBJaJeBaloT BCE OoJiee IMUPOKUM MaTEMAaTHYECKUM almapaToM, y HHUX
HOCNeoBaTeNbHO  (opMHUpyeTCss W COBEpIICHCTBYETCS  YMEHHE  CTPOHTH
MaTeMaTUYECKYI0 MOJEIh PEATbHOW CHUTyallud, TMPUMEHITh 3HAHHSA, TMOJYYCHHBIE B
Kypce «Anredpa U Hayalla MaTeMaTHYeCKOTO aHaIM3a», U PEIICHHS CaMOCTOSTEIHHO
cOpMyIMPOBaHHON MaTeMaTHYECKOH 3a[auu, a 3aTeM WHTEPIPETHPOBATH MOTYyYCHHBIH
pe3ynbTart.

ConepkaTenbHO-MeTOMMYECKass JUHUS «Yuclia ¥ BBIYHCICHHS» 3aBEpIIACT
(opMHpOBaHIE HABBIKOB HCIIOIB30BAHUS ICHCTBUTEIBHBIX YUCET, KOTOPOE OBIJIO HAYaTO
B OCHOBHOU Imkoyie. B crapmieii mkone ocoboe BHUMaHUE yaenseTcss (pOpMUPOBAHHIO
NIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIONINX B C€0s1 MCIIOIb30BaHUE PA3THIHBIX
dopM 3amucH JeHCTBUTEIBHOTO YHCIa, YMEHUE PAIMOHAIBHO BBINIOIHATH JEHCTBHUS C
HUMH, JAejaThb NPUKUAKY, OLEHUBaTh pe3yibTar. OOydaromuecss IMOJy4aioT HaBBIKH
NpUOIKEHHBIX BBIYMCICHHUM, BBITIOJHEHUS [EHCTBHA C YUCIIaMH, 3allUCAHHBIMH B
CTaHIApTHOW (opme, WCTMONB30BAHUA MATEMATHYECKUX KOHCTAHT, OLCHUBAHUS
YHCIIOBBIX BBIPA)KEHHIA.

JIlunusa «YpaBHEHUS 1 HEPABEHCTBA» peau3yeTcs Ha MPOTSHKEHUU BCEro 00yueHus
B CTapIIeH IIKOJIe, MOCKOJIBKY B KOXKIOM pa3fiesie MPOrpaMMBbl MMPEAYCMOTPEHO pEIIeHIE
COOTBETCTBYIOIIMX 3a/lay. Y4YalllMecs OBJIAJEBAIOT PAa3IMYHBIMU METOJAMHU PELICHHS
LENIbIX, PalUOHAIbHBIX, HWPPAIMOHANBHBIX, IOKAa3aTEeIbHBIX, JOrapu(pMUUYECKHX U
TPUTOHOMETPUYECKUX YypaBHEHMI, HEPaBEHCTB W HMX CHUCTeM. [lomydeHHBIE yMEHUS
UCTIONB3YIOTCA TP HCCICIOBAHUM (PYHKIHMKA C TIOMOIIBIO TPOW3BOIHOM, pPEHICHUU
NPUKIAJHBIX 33/1a4 W 3a/1a4 Ha HAXOKJEHHE HAuOOJIbIIMX M HAUMEHBIIMX 3HAYCHHM
dbynkiuu. JlanHas conepkarenbHas JMHHUS BKIIOYaeT B cels Takke (QopMupoBaHUE
YMEHUU BBIMONHATH PAcy€Thl MO (GopMyiaM, MPeoOpa3oBaHUs IENbIX, pAllHOHANBHBIX,
UppAlMOHAIBHBIX M  TPUTOHOMETPHUYECKUX BBIPAKCHHMM, a TakkKe BBIPAXECHUH,
colepXallluX CTerneHu U Jorapumel. braromaps wusyueHHio anreOpanyeckoro
MaTepualia MPOUCXOJHT AalibHEHIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIIUICHUST ydaImuxcs, GOpPMUPYIOTCS HAaBBIKH JCTYKTHBHBIX PacCYXICHUH, pabOTHI C
CHUMBOJIBHBIMU (POPMaMHM, MPEACTABICHHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BUJE
paBeHCTB W HepaBeHCTB. AnreOpa mpemitaraeT 3((eKTHBHbIE HHCTPYMEHTHI ISt
peIIeHus] MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHo-MeTonudeckass — JauHUA — «DyHKOUM W TrpauKH»  TECHO
TIeperuIeTaeTCsl C JAPYTUMH JIMHUSMU Kypca, TMOCKOIBKY B KaKOM-TO CMBICIE 3a7aéT
MOCJIeIOBATENIbHOCTh M3YYCHHsT MaTepuana. M3ydeHue CTENeHHOH, IMOKa3aTeIbHOMH,
Jorapu(MUUYECKOH W TPUTOHOMETPHUYECKUX (YHKIHMH, WX CBOWCTB U TIpadHKOB,
UCTOJb30BaHNE (DYHKUMH JUIs peIIeHus 3ajad M3 JOPYTUX Yy4eOHBIX TPEAMETOB U



peanbHON KHU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHAIHM30M, TaK M C PEIICHUEM
ypaBHEHUI u HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHHE YAENSETCS (HOPMHUPOBAHHIO
YMEHHS BBIpaXKaTh (OpMylaMu 3aBHCHMOCTH MEXIy Ppa3IUYHBIMH BEINYHMHAMHU,
UCCIIEZIOBAaTh TOJIyYeHHbIE (QYHKIHH, CTPpOUTh uX rpaduku. Marepuan 53Toit
COJICpXKATeIbHOW JIMHUW HAaIleJIeH Ha Pa3BUTHE YMEHUH M HABBIKOB, TTO3BOJISFOIIMX
BBIPQKAaTh 3aBUCHUMOCTH MEXIy BEIMYMHAMH B pa3jIMYHOW (oOpMe: aHAIUTHYCCKOMH,
rpaduueckoi u cioBecHOM. Ero u3yueHue crnocoOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 00OOIICHUIO U KOHKPETU3AIIUH, UCIIOJIb30BaHUIO aHAJIOTHH.

ConepxatenbHass JimHUS «Havanma MaremMaTHyeckoro aHaim3a» IO3BOJISICT
CYIIECTBEHHO pACIIMPHUTh KPYyr KaK MaTEeMaTHYeCKHX, TaK W TPUKIAJHBIX 3ajad,
JOCTYIHBIX OOYYaIOMIMMCS, y KOTOPBIX TOSBISETCS BO3MOXXHOCTh HCCIIENOBATh U
CTpOHTh TpaduKu (PYHKIMHA, ONPEASNATh MX HAWOOJBIIMNEe W HAaWMEHBIINE 3HAYCHUS,
BBIUUCIIATE TUTOMAAH (GUTYD U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPCHHSI
nporieccoB. JlanHas coaepxarenbHas JIMHHAA OTKPBIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUSI MaTEMaTHYECKUX MOJICIICH peallbHbIX CHTYAIlMid, HAXOXKICHHS HAWITYYIIETO
pelieHus B TNPHUKJIATHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHYECCKUX, 3ajJadax.
3HaKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOTO aHalu3a CIIOCOOCTBYET Pa3BUTHUIO
a0CTpPakTHOTO, (OPMATBEHO-IOTHYECKOTO M KPEAaTHBHOTO MBINUICHUS, (HOPMHUPOBAHUIO
YMEHHUU Paclio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTHKHU B HayKe, TCXHUKE U UCKYCCTBE.
OOyuaronuecsi y3HAIOT O BBIJIAIOIIUXCS pe3yibTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTHUKH KaK HayKH, H UX aBTOPaXx.

CopepxaTenbHO-MeTOIMYECKass JIMHUA «MHOXECTBA U JIOTHKa» B OCHOBHOM
TIOCBSIIEHA AJIEMEHTAM TEOPUU MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHBIC MPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTHKHM ¥ TpeUIaraloT  HamOojee
YHHUBEPCAIBHBIA SI3BIK, OOBESIUHSIOMNNA BCE pa3felibl MaTeMaTHKUA U €€ TPUIIOKCHHMH,
OHU CBSI3BIBAIOT pa3HbIC MATEeMAaTUYCCKUE TUCIMILIMHBI B eauHoe Iienoe. [lostomy
BaXHO J1aTh BO3MOXXHOCTb UIKOJBHUKY MOHMMATh TEOPETUKO-MHOMKECTBEHHBIM S3bIK
COBPEMEHHON MaTeMaTHKU U MCIIOJIb30BATh €TO0 TSl BRIPAYKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajsa MaTEeMAaTUYECKOrO aHAIM3a» IMPHUCYTCTBYIOT TaKKe
OCHOBBI MaT€MaTH4YE€CKOI0 MOJCITUPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMUPOBATH HABBIKU
MOCTPOEHUSI MOJIETICH pealbHBIX CHUTYallUd, MCCIEIOBAHMS ITHUX MOJENEH C MOMOIIBIO
anmapaTa anreOppl M MaTEeMaTHYECKOTO aHaW3a W WHTEPIPETAllud TOTYYSHHBIX
pe3yabTaToB. Takue 3a/laHusl BIJICTEHbI B KaXJIbIM U3 pa3zesioB MPOrpaMMbl, TOCKOJIBKY
BECh MaTepuasl Kypca IIHPOKO HCHOJb3yeTcs Ul pelleHHus NpUKIaaHbIX 3anad. [Ipu
pEIIeHUN pealbHBIX MPAKTUYECKUX 3a7ad ydJallhecs pPa3BHBAIOT HAOIIOJAaTETbHOCTD,
YMEHHE HaXOAUTh 3aKOHOMEpPHOCTH, aOCTparupoBaThCs, MHCIOJIb30BaTh AaHAJOTHIO,
0000111aTh ¥ KOHKPETU3UPOBATH NpodsieMy. JearenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB
pelIeHus] MPHUKIATHBIX 3a7ad OpraHU3yeTcs B IPOIECCe M3YUEHHUs BCEX TeM Kypca
«Anrebpa ¥ Hayasla MaTeMaTHIECKOTO aHAITU3ay.

Mecmo yuebnozo Kypca 6 yueOHom niane

Cornacno yuebnomy miany B 10—11 knaccax mu3zydaercst yueOHbIil Kype «Anredpa
M HayaJa MaTeMaTH4YeCKOro aHajau3a», KOTOPBIM BKJIIOYAaeT B ce0s CIEAYIOUIHe
OCHOBHBIE pa3ienbl coaepxanus: «Hucia u BEIYUCICHUS», «Y PaBHCHUS U HEPABEHCTBAY,
«DyHkimu u rpadukny, «Hagyama marematmdeckoro aHanmmza» W «MHOXeCTBa |
JIOTHKA.

B Y4eOHOM 1utaHe Ha M3ydeHHE Kypca anreOphl U Hadyajl MaTeMaTHUeCKOTO aHajIn3a
OTBOJUTCSI HE MeHee 2 yueOHbIX yacoB B Hexaento B 10 kiacce U He MeHee 3 y4eOHbIX



yacoB B Hezenmo B 11 kiacce, Bcero 3a aBa rona oOyueHuss — He MeHee 175 yueOHbIX

4qaCoB.

I[Inanupyemble mpeMeTHbIE Pe3yJbTATHI 0CBOECHUSA
IIpumepHoi padoyeil mporpaMmMsl Kypca (1o rogaM o0y4eHus )

OcBoeHne y4ueOHOro Kypca «Ainredpa M Hayajla MaTeMaTHYECKOTO aHAIN3a» Ha
YpOBHE CpeJiHero 001ero oopa3oBaHus JOJKHO 00eCeYrBaTh JOCTUKEHUE CIEIYIOIINUX
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 kaace

Yucia M1 BLIYUCTICHUA

OnepupoBaTh  MOHATUSMHU:  pPALMOHAIBHOE M JECUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIECATHYHAs APOOb, IPOLICHTHI.

Beimonssate apudmMernyeckue onepanyy ¢ paluoHaIbHBIMU U J€HCTBUTENBHBIMU
YHUCIaMHU.

BbimonHaTh npuOnMKEHHbIE BBIYUCICHUS, HUCHOJIb3ys IMpaBUiIa OKPYIJICHHUS,
JIeNaTh MPUKUIKY U OLEHKY pe3yJbTaTa BIUMCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LIEJBIM MMOKa3aTeaeM; cTaHgapTHas (opma
3allMCU JACUCTBUTENIIBHOTO YMCJIa, KOPEHb HATypaJIbHOM CTENEHH; HCIOJIb30BaTh
HOAXOASIIyI0  (opMy 3amuCH  JEHCTBUTEIBHBIX  YHCEN JJIs  pelIeHHUs
NPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX.

OnepupoBaTh NOHATHSMHU: CHUHYC, KOCHHYC M TAaHIE€HC IPOU3BOJBHOTO YIJIa;
UCIOJIb30BATh 3aInCh IPOU3BOJIEHOTO yria yepes oOpaTHbIe
TPUTOHOMETPUUECKUE (DYHKIIHH.

YpaBHeHUs 1 HEPABEHCTBA

OnepupoBaTh NOHATHUAMM: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; ILENOE,
palOHAIBHOE, UPPALIMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BomonHaTe mpeoOpa3oBaHUs TPUTOHOMETPUYECKMX BBIDQKEHUNH M pelaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHS.

BoinmonHATe mpeoOpa3oBaHUsl UENbIX, PAUUOHATIBHBIX W HUPPALMOHAIBHBIX
BBIDQ)KCHUM M pellaTb  OCHOBHBIE  THUIBl  LEIBIX, PALUOHAIBHBIX W
UPPALMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS M HEPABEHCTBA JUI PELICHUsS MATEMaTUUYECKUX 3a7ad U
3a/1a4y U3 Pa3IMYHBIX 00JacTel HAYKH U peaibHOM KM3HU.

MojenupoBath peanbHbIE CUTYallU Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHHUs, HEPABEHCTBA [0 YCJIOBUIO 3aJayd, HCCIEAOBATh IIOCTPOCHHBIC
MOJIEJIY C MCIIOJI30BAaHUEM armapara ajareopsl.

DOyHkuuM U rpapuxku

OnepupoBaTh TMOHITHSAMH: (QYHKIHS, CIOCOOBI 3amaHus (QyHKIWUH, 00JacTh
ompeneyeHnss ¥ MHOXKECTBO 3HaueHWH (yHKuuu, rpaduk (GyHKIHH, B3aUMHO
oOpatHble QYHKIUH.

OnepupoBaTh MOHATHAMH: YETHOCTh W HEUETHOCTh (YHKIWHU, HYIH (QYHKIHH,
TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduku QyHKIUHN U1 pelieHus: ypaBHEHH.



Ctpouth W 4uTaTh TpapUKU JTUHEWHOW (QYHKIMH, KBAAPATUYHON (YHKIHH,
CTENEHHOM (DYHKIIMU C LIEJIBIM MTOKa3aTeNIeM.

Hcnone3oBath rpadukn GyHKIUN A7 UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
OpyU pEImIeHUH 3a7ad U3 APYTUX Yy4eOHBIX MPEIMETOB M PEATbHON JKU3HU;
BBIpAXXaTh (POPMyJIaMHU 3aBUCUMOCTH MEKIY BETHIYNHAMH.

Hauana MaTeMaTH4ecKOro aHajamn3a

OnepupoBaTh  MOHATUSMH:  IIOCJIEIOBATEIBHOCTh,  apU(pMETHUECKass U
reoMeTpuYecKas IPOrpeccui.

OnepupoBaTh  MOHATUSAMHU:  OECKOHEYHO  yObIBaroIiass  IreoMeTpuuecKas
IPOTPECCHs, CyMMa OECKOHEYHO yOBIBAIOIIEH N€OMETPHUUECKON POrPECCUH.
3agaBaTh MOCJIEOBATEIBHOCTH Pa3IMUHBIMU CLIOCOOAMU.

Hcnonp3oBaTh CBOWCTBA IMOCIEAOBATEIIBHOCTEH M MPOrpeccuil Ui pelleHus
peasIbHBIX 3334 MPUKIIAJHOTO XapaKTepa.

MHo:XecTBA U JIOTHKA

OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, ONIEPAIH HAJl MHOKECTBAMH.
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisi OMHCAHHS pPeaTbHBIX
MIPOIIECCOB U SIBJICHUIA, TP PEIICHUH 33/1a4 U3 APYTUX yU4EOHBIX MPEIMETOB.
OnepupoBaTh NOHATHSIMU: OIIPEEIEHUE, TEOPEMA, CIEACTBUE, TOKA3aTEIbCTBO.

11 kaace

Yucyia 1 BLIYACTICHUA

OnepupoBaTh MOHATUSAMU: HATypalbHOE, LIEJI0€ YHCIIO; MUCIOJIb30BaTh MPU3HAKU
JENUMOCTH LENbIX YHCEJN, Pa3joXKEHUE YHClia Ha MPOCTble MHOXHUTEIU JUIs
peleHus 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHATIBHBIM [10KA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JIOTapu(pM 4YHUCHIA, JECATUYHBIE U HATypaJbHbIE
Jorapu@msl.

YpaBHeHUs 1 HEPABEHCTBA

[TpuMeHsTh CBOMCTBA CTENEHM IJIsl MPeoOpa3oBaHUs BbIPAXKEHUM; ONEpUPOBAThH
MOHATUSAMM: TIOKA3aTEIIbHOE YPaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIbI
[I0OKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BomonHaTe  mpeoOpa3oBaHUS  BBIP@KEHUH,  COAEpKAIUX  JOrapu(Mbl;
ONEepUpPOBATH MOHATUAMU: JIOTapu(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPAaBHEHHUI U HEPABEHCTB.

Haxonuts pemenus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.
OnepupoBaTh MOHATUSMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUH M €€ peIlIeHuE;
HCII0JIb30BAaTh CUCTEMY JINHEWHBIX YPaBHEHUH JUISl PELLICHUS] PAKTUYECKUX 3a/1a4.
Haxonuths pemieHuss mpoCTEUMIINX CHUCTEM M COBOKYIHOCTEH palMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHble CUTYallud Ha SI3bIKE aureOpbl, COCTABISATH BBIPAXKCHHUS,
YPAaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl II0 YCIOBHIO 3a/Jadd, HCCIEI0BAThH
HOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAaHUEM allllapara ajireOpsl.

DyHKkuuM U rpapuxku



e OrnepupoBatb HNOHATUSAMM: IIEpUOANYECKas byHKIHA, IPOMEXKYTKH
MOHOTOHHOCTH (YHKIMHM, TOYKM OKcTpemMyMa (GYyHKIMM, HauOonbliee WU
HalMEHblIee 3HaueHus (QYHKIUM Ha MPOMEXKYTKE; HCHOIb30BaTh MX s
uccaeaoBaHus GyHKIUU, 3aJaHHON TPAPUKOM.

e OnepupoBaTh NOHATHUSAMU: TIpadUKHU IOKA3aTeNbHOM, Jorapupmuyecko u
TPUTOHOMETPUYECKUX (PYHKUMH; N300pakaTh UX HA KOOPAMHATHOMN IUIOCKOCTU M
MCII0JIB30BATh JUIsl pEUICHUS] YPaBHEHUIN U HEPABEHCTB.

e l300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaMKHU JUHEHHBIX YpaBHEHUH U
WCIIOJIB30BATh UX VISl PEIICHHsI CUCTEMBI JINHEVMHBIX YPaBHEHUM.

e lcnons3oBaTh rpapuku GyHKIMHA ISl KCCIEA0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH
U3 APYTUX Y4EOHBIX JUCLMILINH.

Hauaja MmaTeMaTH4eCKOro aHajm3a

e OrmepupoBaTh TOHATHSIMH: HENPEPbIBHAS (QYHKIUSA; TPOWU3BOIHAS (YHKIUH;
UCTIOJIb30BaTh TI'C€OMETPUYCCKUH ¥ (PU3MYECKUH CMBICT TMPOU3BOIHOW IS
peleHus 3a1a4.

e HaxomuTe NpPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIMA, BBIYUCIIATH MPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

e lcnonp30BaTh MPOU3BOIAHYIO Ui MCCIEAOBAaHUS (PYHKIIMA HAa MOHOTOHHOCTH M
IKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl HCCIICIOBAHMS K IIOCTPOCHUIO TPa(UKOB.

e lcmonp30oBaTh MPOW3BOAHYIO JUIS HAXOXICHUS HAWIYUYIIETO PpEIICHUS B
MPHUKIIATHBIX, B TOM YUCJIE COITUAIBHO-PKOHOMHYCCKHX, 3aa9ax.

e OrmepupoBaTb  TOHATHSIMH:  [epBOOOpa3Has M  MHTErpaj;  IOHUMATh
TeOMETPUICCKHUN U PU3NICCKHUI CMBICT HHTETpAIA.

e Haxomute mepBoOOpa3HBIC 3JIEMEHTAPHBIX (DYHKIMIA, BBIYUCISTH HMHTETPAT IO
dbopmyne HeroTona—JIelOHuia.

e Pemare mnpukiIagHBIE 3aJa4d, B TOM YHCJIE CONUAIbLHO-DKOHOMHUYECKOTO U
dbu3nuecKkoro xapakrepa, CpeJICTBaMU MaTEMaTHIECKOTO aHaTn3a.

Conep:xanue yueOHOro Kypca (mo rogam o0yueHus )

10 xnace
Yucna u BIYMCJICHUS

Panmonanbupie uucna. OOBIKHOBEHHBbIE U JIECATUYHBIE JpOOHM, MPOLIEHTHI,
OECKOHEUHBIE MepUonYecKue Apoou. ApudmMernyeckue omnepaluuu ¢ paluoOHaIbHBIMU
qrciiaMu, npeoOpa3oBaHUs YHCIOBBIX BhIpaxkeHHH. [IpumeHeHune npobeit u mpoIeHTOB
JUISL pEIICHUS] TPUKIIAIHBIX 3a7a4 U3 PAa3IMYHbIX OTpaciieil 3HAaHUN U PeaJbHON KU3HU.

JleficTBUTENBHBIE ~ YHCIA. PaunoHanbHble W MppalMOHAJIbHBIE  YHCHIA.
Apudmernyeckue omepanuu ¢ JCHCTBUTEIbHBIMH  uuciamMu. [IpuOmmkénHble
BBIYMCIICHUS, IIPABUIIA OKPYIVICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUMN.

Crenenp ¢ uenbiM mokaszatesneM. CranpapTHas (opma 3amucu  JeHCTBUTENIBHOTO
yucna. Mcnonp3oBanue mnoaxoxsmeid (opMbl 3alucy ACHCTBUTENBHBIX YHCEN JUIS
pelIeHus MPaKTUIECKUX 3aa4 U NPEICTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajibHOW cTemeHu. JledcTBUA ¢ apudmeTHuecKUMHU
KOPHSIMU HAaTYpaJbHOUN CTEIEHHU.

CuHyCc, KOCHMHYC ¥ TAaHITE€HC 4YHUCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
aApPKTaHI'€HC YKMCIIOBOrO ApryMEHTa.
YpaBHEHUs U HEPABEHCTBA



ToknecTBa U TOXK/IECTBEHHbIE IPEOOPA30OBAHMSL.
[IpeoGpazoBanue TPUTOHOMETPUUYECKHUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPUYECKUE (POPMYJIBI.

VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHcTBO, pemeHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nensix U 1poOHO-palIMOHANBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHne ypaBHEHHWH M HEPABEHCTB K PEUICHUI0O MaTeMAaTHYEeCKUX 3adad M
3a]1a4 U3 pa3InYHbIX 001acTel HAyKU U PeaJbHOM KU3HH.

DyHKUMU U TPaPUKH

@OyHKIMA, cnocoObl 3amanus ¢yHkuuu. ['paduk dyHkmuu. B3zaumHO oOpaTHBIC
GyHKINH.

OO6nacTe ompezelneHns W MHOXKECTBO 3HaueHMM ¢(ynkumu. Hynmm ¢yHKuumu.
[TpoMeXyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITHH.

CrenenHasi (GyHKIUS C HaTypajdbHBIM U IIEJIBIM TOKa3aTeneMm. EE cBoiicTBa u
rpadux. CBoiicTBa U rpauK KOpHS N-0l CTENEHH.

TpuronoMerpuueckasi OKpyKHOCTb, ONpPEAEIEHUE TPUTOHOMETPUUECKUX (DYHKUIUN
YHCJIOBOTO ApryMEHTAa.

Hayana maTtemaTH4ecKoro aHajamsa

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs MOcJenoBaTenbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apubdmernyeckass W TeoMeTpUueckas mporpeccu. beckoHeuHo yObIBaromas
reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKON
nporpeccun. Gopmyia CI0KHBIX POLEHTOB. VCIoIb30BaHNEe IPOTPECCUM IJIsI PEIICHUS
peanbHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHo)kecTBO, omnepauuu Haj MHOXecTBamH. Jlumarpammelr Oitnepa—Benna.
[IpuMeHeHNEe TEOPETHKO-MHOXKECTBEHHOI'O — ammapara il ONHMCAaHMs — pealbHbIX
IPOIIECCOB U SBJICHUH, TP PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEAMETOB.

Onpenenenue, TeopemMa, CiIeACTBUE, JOKA3aTEIbCTBO.

11 kuace

Yuciia 1 BBIYUCICHUSA

HarypanpHeie u nensle yncina. [IpusHaky AeIUMMOCTH LETbIX YUCEIL.

CreneHb ¢ palimoHaIbLHBIM MoKa3zaTesaeM. CBOWCTBA CTETICHHU.

Jlorapudm uucna. /lecaTuuHble U HATypaJIbHbIE JIOTapU(MBI.
YpaBHeHUs 1 HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXEHHA, COAEPKAIIUX JTOTaprU(MBI.

[IpeoOpa3oBaHue  BbIpaXKEHUHM, COJEPXKAIIUMX CTENEHH C  PalUOHAIbHBIM
MIOKa3aTeseM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX YpaBHEHMI. PelleHne nNpuKIagHBIX 3a7ad4 C I[OMOIIBIO
CHUCTEMBI JIMHEHHBIX YPaBHEHHM.

Cuctemsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX
3a]1a4 U 3a/1a4 U3 Pa3IMUHbIX 00JacTel HAYKU U PEAIbHOM JKU3HM.



DyHKUMU U TPaPUKH

Oynkuus. Ilepuoguueckue ¢GyHkMHU. IIpoMEXyTKM MOHOTOHHOCTH (DYHKLUU.
MakcuMmyMbl 1 MUHUMYMBI QyHKIMH. HanOonbliee 1 HauMeHbllee 3Ha4eHHE (PYHKIIMU
Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U IpaUKH.

[Toka3zaTenpHas u gorapudmMudeckas GyHKIUU, UX CBOUCTBA U rpapuKH.

Hcnonb3oBanue rpaukoB (QYHKIMM A1 peuleHus] ypaBHEHUW M JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpapukoB (YHKOUM JUIg  HCCIENIOBaHUS  IPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HHMKAIOT MpU pEHIeHHH 3aJad M3 JPYrux Yy4eOHBIX
IPEIMETOB U pPeaIbHOM KU3HH.

Havasa MmaTeMaTH4ecKoro aHajimsa

HenpepsiBHble QyHKIMN. MeTO MHTEPBAJIOB JJIs1 PEIICHUs] HEPAaBEHCTB.

[TpousBonHas pyHkuuu. ['eomerpuueckuil U pU3NUECKUI CMBICT POU3BOIHOM.

[TpousBoaHble 31eMeHTapHbIX (QyHKUIUH. DOpMyNbl HAXOXKACHUS IMPOU3BOIHOMN
CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHre NPOM3BOJHOM K HCCIENOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxneHue HauOoNbIIEro M HAMMEHbIIETo 3HAueHUs (QYHKUUU Ha
OTpE3Ke.

[TpumeHeHre MPOU3BOAHOMN ISl HAXOKAECHUS HAWIYUIIEro pEeIeHHs B IPUKJIAIHBIX
3a/ayax, 1 ONpeleleHUs] CKOPOCTH MpoIiecca, 3alaHHOT0 (OPMYIION W TPapuKOM.

[TepBoobpasnHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuii 1 puanyeckuii cMbIcil. Bprunciaenne nHTerpasia mno
¢dopmyne Herorona—Jleitbuuna. Tematnueckoe miaHupoBaHue yueOHOro Kypcea (1o
rojam oOy4eHHUsl)

TemaTnueckoe MIIAHKPOBAHME

10 kiacc (He menee 70 yacoB)

Ha3Banue pasgena | Kou- OcHOBHBIE BH/Ibl A€ATEJIBHOCTH 00y4aloLuXcs Ludpossie dopmbl
(TembI) BO oGpa3oBaTe/bHbIEe TeKyLlero
(umcs10 yacoB) 4acoB pecypcsbl KOHTPOJIs
MHoxecTBa 14 Hcnoib30BaTh TeOPETUKO-MHOXECTBEHHBIN http://www fipiru/ oT | YcTHBIA
panMoOHa/IbHBIX U amnmnapar AJisi OMCaHMs X0/l pelleHHs] KpbITbIM 6aHK 3a/]JaHUHl | OTBET,
JeHCTBUTE/IBHBIX MaTeMaTHYeCKHUX 33/1a4, a TAK)XKe peasbHbIX 0 MaTeMaTHKe MPOBEPOYH
yHCeJI. NPOLIECCOB U sIBJIEHUH, NPU peLlleHHH 3314 U3 ble paGoThI
PanuoHa/ibHbIE JIPYTHX Y4eOHBIX IPEJMETOB.
ypPaBHEHMA U OnepupoBaTh NOHATUAMM: PALIMOHAJIBHOE YHUCJIO,
HepaBeHCTBa JIeACTBUTEJIbHOE YK CJI0, 0ObIKHOBEHHAs P00,

JlecITU4Has1 APoOb, MPOLEHTHI.

BbINOJHATBE apudMeTHYeCKHEe OTlepaliy ¢
pallMOHAJIHBIMU U JIeICTBUTENbHBIMU YUCJIAMU;
NpHUGIMKEHHbIE BBIYUCIEHUS, UCTIO/Ib3Ysl IpaBUIa
OKpYTIJIEHUS.

Jles1aTh NPUKHMJKY U OLL€HKY pe3yJbTaTa
BBIYMCJIEHUH.

OnepupoBaTh NOHATHUAMU: TOXJECTBO, yDaBHEHHE,
HepaBeHCTBO; 1ieJI0e U pallMOHa/IbHOe YpaBHEHUe,
HepaBeHCTBO.

BbINOJTHATH NPpe06Gpa30oBaHMS Lie/bIX U
palMOHaJIbHBIX BBIpaXKEHUH.

PewmiaThb 0CHOBHbIE TUIIBI LleJIbIX UPPaLMOHAIbHbIX
ypaBHEHUH U HEPaBEHCTB.

IIpuMeHATh palMoHa/lbHble YPaBHEHUS U
HepaBeHCTBa /I/1g pellleHUsl MaTeMaTU4YeCKUX 3aZia4 U
3a/ia4 M3 pa3IMYHbIX 06/1aCTed HAYKU U peaIbHOU
KU3HU

PyHKIUHU U 6 OnepyupoBaTh NOHATHAMM: QYHKIHS, CIOCOOHI http://www.fipiru/ oT | YCTHBIA




rpaduku. CreneHs ¢
LeJIBIM
nmokKa3aTteJjieM

3aJaHust PyHKI Y, B3BAUMHO 06paTHble QYHKIMH,
06.J1aCTh OnpeJieIeHUs] U MHOKECTBO 3HAYEHUH
byHkuuy, rpadpuk GyHKIUY; YETHOCTh U HEUETHOCTD
byHKIUY, HYJIM QYHKIIUH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA.

BbINOJIHATB IPe06Gpa30BaHMsA CTENEHEH C LIe/IbIM
1oKa3aTeJseM.

Hcno1b30BaTh CTaHAAPTHYIO GOPMY 3anHCcH
JEeUCTBUTENBLHOIO YKCIa.

dopMyIMPOBATh U WTIOCTPUPOBATH rpaduyecKu
CBOWCTBA CTeNeHHON QYHKIUH.

BbipaxkaTh popMys1aMu 3aBUCUMOCTU MEXAY
BeJINYMHAMMU.

Hcnosb30BaTh BMPPOBLIE pecypchl 1
nocTpoeHus rpadpruKoB QYHKIUU U U3YYEHUS UX
CBOMCTB

KpPBITbIM GaHK 33ZJlaHUHI
0 MaTeMaTHKe

OTBET,
NPOBEPOYH
ble paGoThI

ApudmeTnyeckuil
KOpeHb n-0#
cTeneHM.
HppanuoHaabHble
ypaBHeHMA U
HepaBeHCTBA

18

®opMy/IMPOBaTh, 3aMCbIBATh B CHMBOJIMYECKOM
dopme 1 niTIOCTPUPOBATH NPUMEPAMHU CBOHCTBA
KOpHSI N-0H CTENeHHU.

BBINOJTHATB Npeo6pa3oBaHUs HPPaLMOHAIbHbIX
BbIpaXKeHUH.

PemaTh 0CHOBHbBIE THUIbI HPPALMOHAIbHBIX
ypaBHEHUH U HEPABEHCTB.

IIpMMeHATD AJI4 pelleHus Pa3/JINYHbIX 3aAa4
vMppaloHaJbHble YpaBHEHUS] U HEpaBEHCTBA.
CTpOHUTB, YNTATh rpadUK KOPHS N-OU CTeNeHHU.
Hcnosib30BaTh UPPOBBIE PECYPCHI [
nocTpoeHUs rpadpukoB QYHKIMH U U3yUYEHUS UX
CBOWCTB

http://www.fipi.ru/ ot
KPBITbIA GaHK 33JJlaHUI
0 MaTeMaTHKe

YCTHBIN
OTBeT,
NPOBEPOYH
ble paGoThI

dopmyibl
TPUTOHOMETPHHM.
TpUroHOMeTpHUYeCKHU¢
ypaBHeHHUA

22

OnepupoBaTh NOHATUSMHU: CUHYC, KOCUHYC U
TaHT'eHC NPOXU3BOJIBHOIO yTJIa.

Hcnoip30BaTh 3allMCh IIPOU3BOJILHOTO yIJla Yyepes
obpaTHbIe TPUTOHOMEeTpPUYeCcKre QYHKLUHU.
BbINOJTHATH NpeoGpa3oBaHusI
TPUTOHOMETPUYECKHX BbIPAXKEHUH.

PemaTb 0CHOBHbIE TUIIBI TPUTOHOMETPUYECKHUX
ypaBHEHUH

http://www. fipiru/ ot
KpPBITBIM OaHK 3aZlaHU
0 MaTeMaTHKe

YCTHBIN
OTBeT,
NPOBEPOYH
ble paGoThI

IMocnegoBaTeILHOCT
U M Iporpeccuu

OnepupoBaTh MOHATHSAMM: [10CJI€/J0OBATEbHOCTD,
apudMeTHUECKast U reoMeTpUYeCcKasi IPOrPeccuy;
6eCKOHEYHO Y6 bIBaIOIIasl reoMeTpHUIecKast
Mporpeccusi, (cyMMa 6€CKOHEYHO YO bIBatolen
reoMeTPUYeCcKOU POrpecCcuu.

3azaBaTh 110C/1€/J0BATEIbHOCTH Pa3IMYHbIMU
Croco6aMu.

IIpuMeHATH GOpPMYJIy C/I0KHBIX IPOLEHTOB JAJIs
peleHMs 33/ja4 U3 peaJbHOU MPAKTUKH (C
HCI0JIb30BaHUEM KaJIbKYJISITOPA).

Hcnosib30BaTh CBOMCTBA [10C/IE/[0BATEILHOCTEN U
NPOrpeccuil i/ig pellleHus peasbHbIX 33,24
NPUKJIaJHOr0 XapaKTepa

http://www. fipiru/ ot
KpPBITBIM OaHK 3aZlaHU
10 MaTeMaTHKe

YcTHBINR
OTBET,
NPOBEPOYH
ble paGoThbI

IloBTOpEHME,
00600611IeHHUE,
cUcTeMaTHu3anus
3HAHU

IIpuMeHATb OCHOBHbBIE NOHATHS Kypca ajre6pbl 1
HayaJl MaTeMaTH4YeCKOT0 aHa/Iu3a JJ1sl pellleHNs
3a/ia4 M3 peaJbHOM XXU3HHU U JPYTUX HIKOJIbHBIX
JYCIUTINH

http://www. fipiru/ ot
KpPBITBIM OaHK 3aZlaHU
10 MaTeMaTHKe

YcTHBINR
OTBET,
NPOBEPOYH
ble paGoThbI

11 kaacc (He menee 105 yacoB)

HasBaHue pa3jeJsa Kou1- OcHOBHEBIE BU/BI Iluppossie
(TeMbI) BO AesATe/IbHOCTH oOpa3oBaTeJ/IbHbIE peCypChbl

(Ko/IM4eCcTBO YacoB) | 4acoB 00y4YalIuXCcs
CreneHsb 12 dopmysiMpoBaTh, http://www.fipi.ru/ oTKpbITBIH | Y
panoOHa/IbHbIM 3aNuCbIBaTh B 06aHK 3a/laHMH 110 MaTeMaTUKe | O
NOKa3aTeJieM. CUMBOJINYECKO# popme U n
Iloka3zaTe/ibHasA WIIOCTPUPOBATh p
dyHknus. IpUMepaMHM CBOMCTBA




I[loka3saTe/sibHBIE
ypaBHEHUA U
HepaBeHCTBa

CTENEeHHU.
IIpuMeHATH CBOMCTBA
CTEeNeHHU JJis
npeo6pa3oBaHUs
BbIpAXKEHUU.
dopmysmpoBaTh U
W/JIIOCTPUPOBATh
rpa¢puyecKu CBOMCTBa
N0Ka3aTeJbHOU QYHKLMH.
PewmiaTh 0OCHOBHBIE THUIIBI
NOKa3aTeJIbHbIX
YPaBHEHUU U HEPABEHCTB.
Hcnosib3oBaTh
nudpoBbie pecypchl A4
NOCTpOoeHus rpadpuKOB
GYHKUMU U U3yYeHUsT UX
CBOMCTB

Jlorapudpmmuyeckas
dyHKuuMs.
Jlorapudpmmuyeckue
ypaBHEHUS U
HepaBeHCTBa

12

dopmysiMpoBaTh,
3anMCbIBaTh B
CMMBOJIMNYeCKOM ¢popme u
WJINCTPUPOBATD
npuMepaMM CBOMCTBA
JiorapudmMa.

BbINO/IHATH
npeo6pa3oBaHUs
BbIpAXKEHUH, COlepKaLUX
JlorapupMal.
®opMyJIMPOBATD U
WIJIIOCTPUPOBATH
rpadu4ecKu cBoiCcTBa
JlorapupMuieckou
byHKIUM.

PemiaTb 0OCHOBHbIE TUIIbI
JlorapupMuiecKkux
ypaBHEHUU U HEPABEHCTB.
Hcnoab3oBaTh
nudpoBbie pecypchl A4
NOCTpoeHus rpadpUKoB
GYHKIMEM U U3ydeHUs UX
CBOVCTB.

3HAaKOMMTbCSA C UCTOpUEH
pPa3BUTHs MaTeMaTUKH

http://www.fipi.ru/ OTKpbITBIH
6aHK 3aJlaHUH 10 MaTeMaTHKe

TpUuroHomerpudyeckKue
dyHKIIMM U MX
rpaguku.
TpUuroHomerpudyeckKue
HepaBeHCTBa

OnepupoBaThb

NOHATHEM NlepUoJuyecKast
byHKIHUSA.

CTpouTts,
AHAJ/IM3UPOBATh,
CpaBHUBATh rpadpuKu
TPUTOHOMETPUYECKUX
byHKIUH.
dopMyIMpOBATH U

http://www.fipi.ru/ oTKpbITbIN
0aHK 33/JaHWM M0 MaTeMaTHKe




WTIOCTPUPOBATh
rpadu4yecKm CBoiCTBa
TPUTOHOMETPUYECKHUX
byHKIU.

PewaThb npocreiiue
TPUTOHOMETPUYECKHE
HEpaBEHCTBaA.
Ucnosib30BaTh rpadpuku
JIJISl pelleHusI
TPUTOHOMETPUYECKUX
HepaBEHCTB.
Hcnoab3oBaTh
BuppoBbIEe pecypchl s
NOCTpOoeHus rpadpUKOB
OYHKIMH ¥ U3yYeHHUSs UX
CBOMCTB

IIpousBoagHas.
IIpumeHeHue
NMPOU3BOAHOM

24

OnepupoBaThb
NOHATUSMU:
HenpepbiBHAasA QYHKLIUS;
npousBoAHasA QYHKIUH.
HUcnoab3oBaTh
reoMeTprUYeCcKUU U
dGU3UYECKHUU CMBICI
NPOU3BOJAHOU AJ1
pelleHUs 3aa4.
HaxoauTb npou3BOAHbIE
3JleMeHTapHbIX QYHKLNH,
BbIYUCJIATh IPOU3BO/IHbIE
CYMMBbI, IPOU3BE/IeHMS,
4acTHOTO QYHKLUH.
Hcnosib3oBaTh
NPOU3BOJHYIO AJIS
yccaelo0BaHus QYHKIUU
Ha MOHOTOHHOCTH U
3KCTpPEeMYMbl, IPUMEHATh
pe3yJibTaThbl
HUCC/IeJOBAHUS K
NOCTPOEHUIO rPadUKOB.
I[IpyuMeHSATb NPOX3BOIHYIO0
JIJIS1 HAX0XKJeHUs
HaWJIy4ylIero pelieHus B
NPUKJIAAHBIX, B TOM YUCJIE
CoLMaJIbHO-
9KOHOMHYECKUX, 3a/ja4ax.
3HAKOMMTbCA C UCTOpUEN
pa3BUTHUSA
MaTeMaTU4YeCKOro aHaJiu3a

http://www.fipi.ru/ oTKpbITbI!
6aHK 3aJlaHUH 10 MaTeMaTHKe

HHTerpaa u ero
NpUMMeHeHUA

Onepuposathb
NOHATUAMMU:
nepBoo6pa3Hasi, UHTerpaJl.
HaxoauTthb

http://www.fipi.ru/ oTKpbITBIH
6aHK 3a/laHMU 110 MaTeMaTHUKe




nepBoobpa3Hble
3J1IeMeHTapHbIX QYHKLNH;
BbIYMCJIATh UHTErpasl Mo
dopmysie

HbroToHa — Jlefi6HuU11a.
3HAaKOMUTbCH C HICTOpHUel
pa3BUTHUA
MaTeMaTU4yeCcKoro aHajusa

CucreMbl ypaBHEHUM
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OnepupoBaThb
NOHATUSMHU: CUCTEMA
JIMHEUHBIX yPAaBHEHUU U €€
pelleHue.

Hcnosib3oBaTh cuctemMy
JIMHEUHBIX yPaBHEHUH JJIs1
pelieHus TPaKTUUYECKUX
3ajau.

Haxoauth pemieHus
MPOCTEUIIUX CUCTEM U
COBOKYMHOCTEH
palMoHaJbHbIX YpPaBHEHUH
Y HEPABEHCTB.
Hcnosib30BaTh rpadpuku
GYHKUMU /15 pelleHus
ypPaBHEHU .
MopaesmMmpoBaTh peaJjibHble
CUTyalUU Ha A3bIKe
aJire6pbl, COCTaBJATh
BbIpa)KEHMUSs], YypaBHEHUH],
HEepaBeHCTBA U CHUCTEMBbI
10 YCJIOBHUIO 33/1a4H,
HUccaes0BaTh
NOCTPOEHHbIE MOJEJIH C
MCII0JIb30BaHHUEM
anmnapara aJireopsl

http://www.fipi.ru/ OTKpbITBIN
6aHK 3aJlaHUH 10 MaTeMaTHKe

HartypasibHble U
neJible Yyuciaa

OnepupoBaThb
NOHATUSAMU: HaTypaJibHOE
4K CJIO, LieJI0€e YUCIIO.
Hcnoab3oBaTh NpU3HAKU
JleJIMMOCTH LieJIbIX YUCeJ,
pasJjioKeHUe Yrciia Ha
NpPOCTble MHOXKHUTEU AJIs
peuleHUs 33134

http://www.fipi.ru/ oTKpbITbI!
0aHK 3aJlaHUH 10 MaTeMaTHKe

IloBTOpEHUE,
0060011leHHE,
cucTeMaTHu3anus
3HAHUH
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PemaTh npukaajHbie
32244 U3 pa3JIMYHbIX
obJsiacTell HayKH U
peasibHOU KU3HU C
IIOMOIIIbI0 OCHOBHBIX
NOHATHUHN Kypca ajarebpsl U
Hayasl MaTeMaTHU4YeCKOro
aHa/M3a.

BbIGUpaTh ONTUMaJIbHbIE

http://www.fipi.ru/ oTKpbITBHIH
6aHK 3aJlaHUH 10 MaTeMaTHKe




CroCOOBI BIYUCIEHUH.
Ucnosib30BaTh A5
pelieHus 3a4a4
ypaBHEHHs], HEpaBEeHCTBA U
CUCTEMbI YpPaBHEHUH,
CBOWCTBa QYHKIUU U
rpad®uKoB




