MHWHUACTEPCTBO ITPOCBENIEHUS POCCUIICKOI ®EJEPAIIANA

MunncTepeTBO 06pazoBanus U Haykn Pecnybuankn TaTapceran

T'AOY "llIkouaa Uunonoauc"

PACCMOTPEHO ~ COI'JIACOBAHO Y TBEPYIEHO!

(A { fei
C.M. CemeroB WX&]MHHYJUIHH& \
[TpNKA3:

ITpotokomn Nel S
OT « iﬁ» aBrycTa oT «ﬁ » aBrycta 2024 . oT «LY » aprycra-2024 r.”
2024 r.

PABOYAS IPOTPAMMA
(ID 1096611)

y4eGHOro npeamera «Ajareépa H Ha4a/ja MaTeMATHYECKOT0 aHAJIH3A.
ba3oBbiil ypOBEHb)

s ooydarormuxcs 10-11 xiaccoB

r. MunonoJuc 2024 roa



MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Havyajla MaTeMaTHIECKOTO
aHanu3a» 06azoBoro ypoBHs st oOyvaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeiepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHHUIO, W TPATUIIMA POCCUHUCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBJIAJICHUE KIIOYCBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHmsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIAYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIHUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAM3ay SBJISETCS OJHUM W3
Han0oJiee 3HAYMMBIX B ITPOTPaMME CTapIIeh IIKOJIbI, TOCKOIBKY, C OJHON CTOPOHBI,
OH 00eCIeYrMBaeT UHCTPYMEHTAIbHYIO 0a3y [JIsi M3y4EHUsS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (hOPMHUPYET JIOTHUECKOEe U abCTpaKTHOE
MBIIIJIEHUE YYalluXcsd Ha YpOBHE, HEOOXOJAMMOM IS OCBOCHHS KYpCOB
nH(popMaTHKHU, OOIIIECTBO3HAHUSI, UCTOPUH, CIOBECHOCTU. B paMkax TaHHOTO Kypca
ydaliuecs: OBIaJeBAOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKHu, KOTOpas
dbopMyIHpyeT CBOM JOCTHKEHHUSI B MaTeMaTuieckon hopme.

Kypc anrebpsl 1 Hauanm MaTeMaTHYECKOTO aHAM3a 3aKjIabIBA€T OCHOBY IS
YCHEIIHOTO OBJAJICHUSI 3aKOHaMu (PU3MUKH, XUMUHU, OWOJIOTHH, MOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMUKM ¢ OOIIECTBEHHOW KU3HHW, TO3BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe BpeMs OBIaJiceHHE
a0CTpaKTHBIMM W JIOTUYECKHM CTPOTMMH MaTeMaTHYECKUMU KOHCTPYKIUSMU
pa3BHMBaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUS, UCI0JIb30BaTh 0000IIEHNE U KOHKPETHU3allNI0, a0CTparupoBaHue U
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X07e n3yueHus
anreOpsl W HaYaJl MaTeMaTUYeCKOro aHalu3a B CTaplleill IIKoJie Yydaluecs
MOJIYYalOT HOBBIM ONBIT pEIIEHUs TMPUKIATHBIX 3a/ad, CaMOCTOATEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTYyallMi W WHTEpIpeTaluu
MOJIYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  OpUMEpaMd  MaTeMaTHYECKHX
3aKOHOMEpPHOCTE B MPHUPOJE, HAYKE M B HCKYCCTBE, C BbIJAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnamaer 3HaYyMTENbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 yueOHbI MaTtepuall, CocOOCTBYHOUIUNA (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOIOKUTENBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeTo KM 00ydeHUs areOpe ¥ HavajlaM MaTeMaTHYeCKOro aHalln3a
JICKUT ACATETbHOCTHBINA MPUHIIUI OOYUYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a BKIIOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa U BBIYUCICHUS,
«DyHKUMK U rpadUuKny», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana MmaTeMaTuieckoro
aHaM3a», «MHOXKECTBA U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOUIECKUE
JUHUU W3Y4aloTCs Ha TPOTSDKCHWHM ABYX JIeT OOydYeHHs B CTapIIe IIKOJe,
€CTECTBEHHO JIOMOJIHSASA APYT Apyra U MOCTEINEHHO HACHIIAACh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIA KypcC SBIISIETCSI MHTETPATUBHBIM, MOCKOJIbBKY OOBEIUHSET B
cebe couepKaHME HECKOJbKMX MAaTeMAaTHMYeCKMX JUCLUMIUIMH:  aireopa,
TPUTOHOMETPHS, MATEMAaTUYECKUAN aHAIU3, TeOpUsd MHOKECTB U Ap. [lo mepe Toro
KaK ydaiuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MATEMATHUECKUM ammapaToM, y
HUX TIOCIIEJIOBATENIbHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEAIbHOW CUTYAllMHU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayajla MaTeMaTHYECKOTrO aHalu3a», HJs peleHus
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAaHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM
WHTEPIPETUPOBATH MMOJTYUYECHHBIN pe3yJbTart.

ConepxaTenbHO-METOANYECKAsT TUHUA «YHca U BBIYMCICHUS 3aBEPIIACT
dbopMupoBaHrUE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HAYyaTO B OCHOBHOM mmikojie. B crapumel mikose oco00oe BHUMAHHE YACISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIHUTEIBLHBIX HABBIKOB, BKIIIOYAIONIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alUCH JICUCTBUTEIBHOTO YHCIA, YMEHHE
pallMOHAIIBHO BBINOJIHATh JEUCTBUS C HHUMH, J€laTh NPUKUIKY, OLICHUBATH
pesyabrar. OOydaromiyecsl MOJy4YarOT HaBBIKM NPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JEUCTBUM C YKCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOM (opme,
WCIIOIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKEHHIA.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHus B CTapliedl IIIKOJE, TMOCKOJBKY B KaXXJIO0M paszjeie IporpaMMbl
IPETYyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BalOT
pa3IMYHBIMA METOJAMHU PEIICHUS] UEJbIX, PAlHOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTI0JIb3YIOTCS IPU UCCIIEA0BAHUN
GyHKIUH ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIIEHWHU MPUKIATHBIX 3a/Jad M 3a7ad Ha
HAaXOXXJICHUE HAWOONbIIMX ¢ HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
comepkaTelbHas JIMHUS BKJIIOYaeT B ceOs Takke (POpMUpPOBAHWUE YMEHUU
BBITIOJIHATDh pacy€Thl Mo ¢GopMmysaMm, MpeoOpa3oBaHUsl IEIbIX, PAMOHAIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAaKKE BBIPAKEHUM,



coJiep)KalluX cTerneHu M Jjorapumel. braromaps usyueHuro anreOpanyeckoro
MaTepHaia IpOUCXOIUT ajdbHEeHIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST y4amuxcs, (HOPMUPYIOTCSI HABBIKM JEAYKTUBHBIX PACCYXKICHUM,
paboOThl C CHUMBOJBHBIMU (OpPMAaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AreOpa nmpennaraet 3ppexkTuBHbIC
WHCTPYMEHTBl Ui PEHIEHUS MPAaKTHYECKUX M €CTECTBEHHO-HAyYHBIX 3ajad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JUHAA «DyHKIMH U Tpa@uUKU» TECHO
NEPEIIETACTCA C APYTUMH JINHUAMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IIOCJIEIOBATENBHOCTh U3yUYEHUs MaTepruaiia. M3yyeHne cTeneHHou, mokas3aTeabHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIIHMM, UX CBOMCTB U TpaduKoOB,
UCIOJIb30BaHUE (DYHKIMI Uil pelieHus 3a7a4 U3 JIPYrux y4eOHbIX MPEeIMETOB U
peanbHOM KM3HM TECHO CBS3aHO KaK C MAaTEMaTHYECKUM AaHAJIU30M, TaK U C
perieHrneM ypaBHEHU W HepaBeHCTB. [Ipu sTomM OonblIoe BHUMAHHE YACISACTCS
dbopMHUpPOBaHUIO YMEHUS BbIpaXKaTh (OpMYyIaMU 3aBUCUMOCTH MEXKIY Pa3IMUYHbIMU
BEJIMYMHAMH, HCCJIEA0BATh TOJIyYeHHbIe (YHKUIUU, CTPOUTh HUX TPaPUKH.
Marepunai 3Toil coaepKaTeIbHON JIMHUY HALIEJIEH HA PA3BUTHUE YMEHUN U HABBIKOB,
MO3BOJISIONINX BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B Pa3IUYHOU (opme:
aHAIUTHYECKOM, Tpaduueckoii W cioBecHOW. Ero wu3ydeHwe crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 W
KOHKPETHU3ALINH, UCITOJIb30BAHUIO AaHAJIOTUH.

ConepxarenpHas nuHusa «Havama mMaremMaTH4eckoro aHannsa I03BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYT KaK MATEMATUYECKUX, TAK M NPUKIAJHBIX 3a1ad4,
JOCTYIHBIX 00yYaromMMCs, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTH rpaduku GyHKIUN, ONIPENEATh UX HAUOOJIbIINE U HAMMEHBIIINE 3HaYCHUS,
BBIUMCIIATH TUIOWAAM QUIyp U OOBEMBI TEJ, HaXOAUTh CKOPOCTH M YCKOpPEHUS
npoueccoB. JlaHHasg conepKaTeiapHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHHUSI MAaTEMaTHUYECKUX MOJICJIE pEAJIbHBIX CUTyalHud, HaXO0XKICHUA
HAWJIy4IlIer0 PEUICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKHX,
3ajlayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI0 aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (OPMaIbHO-IOTMYECKOTO U KPEaTUBHOTO MBILUICHMUS,
(dbopMUpPOBaHNIO YMEHHI PacIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TEXHUKE M HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCSA pe3yJbTaTrax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MAaTEMAaTUKU KaK HayKH, U UX aBTOPAX.

CognepxaTenpbHO-MeTOANYECKAs! JIMHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM
NOCBAIIEHA  JJEMEHTAM  TEOPHUUM  MHOXKECTB. |€OpETHKO-MHOKECTBEHHBIE
IIPEJCTABJICHNS] TPOHU3BIBAIOT BECh KypC IIKOJBbHOM MAaTEMaTUKU W NPEIararoT
HamOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAMHSIONIMNA BCE pa3/ieNbl MaTeMaTHKU U €€
NPUJIOKEHUIM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHUYECKUE NUCLUIUIMHBI B €IUHOE



uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJIb30BAaTh €ro s
BBIPAJKEHUSI CBOMX MBICIIEH.

B kypce «Anre6pa W Hayasa MaTEeMaTHMYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOPbIE IPU3BAaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOCHUS MOJIEEH peanbHbIX CUTyalUil, HCCIEA0BaHUs
ATUX MOJEJEH C IMOMOUIbIO ammapaTta ajaredpbl U MaTeMAaTUYECKOro aHaiu3a U
MHTEPHPETALNU OJYYEHHBIX pe3yIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3zIesoB MPOrpaMMBbl, IOCKOJIBKY BECh MaTepHUall Kypca IUPOKO UCIIOJIb3YETCs IS
penieHus NpUKIaaHbIX 3anad. [Ipy peleHnn peanbHBIX NPAKTUYECKUX 3a1ad
ydauiecs: pa3BUBalOT HaONIOAATEIbHOCTh, YMEHUE HaXOJAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIOIb30BAaTh AHAJIOTHIO, 0000IIATh W KOHKPETU3MPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpoIlecce M3YUYEHMsI BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAJIN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHE Ha U3yUYeHuE Kypca anreOpsl U Hayal MaTEMaTHYeCKOro aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Hezento B 10 kiacce U 3 yaca B HEJENIO B
11 xnacce, Bcero 3a qBa roga ooydyenus — 170 gacos.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Pammmonansubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHbIE  mepuoAudeckue npodu. ApudmeTHdyecKkue  omepanud C
panMoHAIILHBIMU YHCIIAaMU, TPE0OpPa30BaHMs YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3lIMYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHbE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHuciaMmu. [IpubmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN.

Crenenb ¢ menbiM  nokazatenem. CrangapTtHas  QopMa  3alucHu
JNeUCTBUTENbHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alUcH
JEUCTBUTENBHBIX YHCEN U1 PEIICHUS NPAKTUYECKUX 3a1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  ctemeHu.  JleWcTBuUS  C
apu(METUIECKUMHU KOPHSIMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC Y TaHI€HC YUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI'E€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBL.

YpaBHeHUE, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelieHrue HepaBeHCcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix U JpoOHO-paImoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKNUX YPAaBHEHUM.

[IprimeHeHME ypaBHEHNN U HEPABEHCTB K PEILICHUIO MaTEMaTUUYECKUX 3a1a4 U
3a/1a4y U3 pa3IuvHbIX 00JacTeil HAYKH U peajbHOM KU3HHU.

DYyHKIUY U TPaPUKHU

Oyukuus, crnocoObl 3agaHus ¢QyHkuuu. ['padux ¢yskuuu. B3aumbo
oOpaTHbIe PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LETBIM MokasateneMm. E€ cBolicTBa u
rpacduk. CBoiicTBa U rpaduK KOPHS 7-0i CTEIICHHU.



TpuronoMerpuueckass OKPYXKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEeHTA.

HayvaJyia MmaTeMaTH4eCKOr0 aHAJIHU3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpruuecKas mporpeccuu. beckoneuHo yObIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYeCKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs pEeAIbHBIX 3a/]1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, omnepanuu HajJ MHoOXecTBaMu. Jluarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara JJis OMNUCAHUS PeabHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleACTBUE, JOKa3aTEIbCTRO.

11 KJIACC

Yucna 1 BBIYMCICHUA

Harypanbublie u nensie yncia. [Ipu3zHaku Je1MMOCTH LEIbIX YUCE.

Crenens ¢ palMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTEIIECHMU.

Jlorapudwm uncna. JlecaTuuHble U HaTypajIbHbIC JOrapu(pMBI.

YpaBHeHUS U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUM, COEPKALUX JOrapu(PMBbI.

[IpeoOpa3zoBaHue BBIpAKEHHM, COAEpPXKAIIMX CTENEHU C palUuOHAIbHBIM
IIOKa3aTEeJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PelleHne NpUKIanHbIX 3a7a4 ¢ MOMOLIBIO
CHUCTEMBI JJMHEWHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DOYyHKIUU U TPaPUKHU

Oyukrus. [Tepuonnueckue pynakimn. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
MakcuMymbl 1 MUHUMYMBI (pyHkuuu. HanGonpinee M HauMmeHblIee 3HaAu€HHE
(GyHKUIMU HA TPOMEKYTKE.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenpHast u Jorapudmuueckas GyHKINU, X CBOMCTBA U TpadUKH.



Ncnonb3oBanue rpadmkoB GyHKIUNA JJIs PEIICHHS] YPABHEHUN U JTHMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB (QYyHKIMH Uil WCCIEIOBAHMUS TMPOIECCOB MU
3aBHUCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3a]a4 W3 JPYTHX Y4EOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajaimn3a

HenpepsiBable pyHKIMH. MeToA MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qyukuuu. ['eomerpuueckuii W QU3NYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  snmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXIEHUS
IPOU3BOJHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (DYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3Ha4eHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM JUIsi HAXOXICHHUS HAWJIy4yllero pelIeHUs B
NPUKIAIHBIX 3aJayax, [ ONpPEAENICHUs CKOPOCTH Ipolecca, 3aJaHHOIO
(bopmynoii unu rpaduKoM.

ITepBooOpaznas. Tabnuia nepBooOpPa3HBIX.

WuTerpan, ero reoMeTpudyeckuid W (usmdeckuid cmbicha. Bwrancienue
uHTerpana no popmysne Herorona—JleliOnura.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenune yueOHOro mnpeamera «MaTtemaTukay [TOJKHO 00€CreYnuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIAEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSIMHY 1 HA3HAYCHUEM.

[TatproTyeCcKOE€ BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKEHUS K
MPOIILJIOMY U HACTOSIIIEMY POCCUICKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTIOCTUAKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTE€MaTUYECKOW IIKOJIbI,
K WCTOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKHM.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U €SI TETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DcTeTnYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAsi ACTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 33J1a4, PEIICHHUM, pacCy ACHHUI; BOCIPUUMYUBOCTHIO
K MaT€MaTUYECKUM acCIleKTaM pa3JINYHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE TMHUTaHHE, COATTAaHCUPOBAHHBIM PEXKUM 3aHATUU U
OT/IbIXa, peryJisipHas pusznueckas akTUBHOCTB); (PU3UUECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATEIBHOCTBIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTU TPYAOJIIOOHS; MHTEPECOM K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccnrt W Ppeaqu30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U
caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PELICHUHU NIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPAaBIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO JKOJOTUYECKON KYyJIBTYphl, TOHHMMAHUEM BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpoliem;
OpHEHTalMEl HAa MPUMEHEHUWE MAaTeMaTHYECKUX 3HAHUW Ui PELICHUS 3a/1ad B
00J1aCTH OKpY>KAIOIIEeH Cpebl, INTAHUPOBAHUS MMOCTYIIKOB M OLIEHKH UX BO3MOMKHBIX
MOCJICICTBUUN JIJIL OKPY>KAIOLIEH CPEbI.

[lenHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeTbHOCTH, ITamoB €€
pPa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALUMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIIAATh MPOEKTHYKD W HCCIEAOBATEIBCKYIO0 IEATEIBHOCTD
VH]JIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe Pe3ybTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvHuwvle  Oeticméus,  obecnedusarm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00Yyuawuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJyCcalowe2o  mMupa,  NpuMeHeHue  J102UYecKUx,
uccie0o8amenbCcKux onepayuii, ymenull pabomams ¢ ungopmayueti).

bazoBrkie nornueckue AeUCTBUS:

+ BBIIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUW MEXIy MOHATHAMU; (HOPMYIUPOBATH
OTpe/Ie]ICHUSI  MOHATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJlaccu(UKanuy, OCHOBAaHUS JUIsl OOOOUIEHUS M CpPAaBHEHHsS, KpUTEPUU
IIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (QOpPMYJIUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHbIE, €AMHUYHBIE, YacTHbIE M OOLIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUMsl B (akTax, HaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeaaraTb KpUTEPUU JUIS BBISBJIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;
JieNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIIFOUEHUH IO aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIe U OT IPOTHUBHOIO), BHICTPAWBATh apryMEHTAIHIO,
OPUBOJUTh HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpATh croco0 pemnieHus yuyeOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BAapUAHTOB pElIeHUs, BBHIOMpATh Hauboyiee MNOAXOASIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBbie HCCIICOAO0BATCIbCKHUC ,Z[@ﬁCTBPI)I:

*

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHUS,
¢bopMynIupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBIMBaTh HCKOMOE M  JlaHHOe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOATENBHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
0o0BbEeKTa, SBJICHHUSA, TMPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BbEKTaMHU, SIBICHUSAMHU, IPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3ybTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOIEcca, a TaKXKe BBIABUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

*

BBISBIIATH Je(UIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETA Ha
BOIIPOC U JJIS pEIICHUS 3a/1a4H;

BbIOMpaTh  WMHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS;

CTPYKTYPUPOBATh HHPOPMAIIHIO, MPEJACTABIATH €€ B Pa3IMIHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIHLHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanvhvie = KOMMyHUKamueHble Oelicmeusi,  0Oecneuusaom

CcHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUAIOUWUXCAL.
OO1eHue:

*

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPakaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOM TEMBI,
po0IeMBI, peraeMoi 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pElIEHHUsI; COMOCTAaBJISATh CBOM CYXIECHUS C CYXICHUAMH APYTUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuMe U CXOJICTBO IMO3MIIMM; B
KOpPpEKTHOU popmMe popMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUSI;
OpEeACTaBIATh  PE3yJAbTAaThl  pEIICHHMs  3a7adyd,  OSKCIEPUMEHTA,
WCCJICIOBAHMSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATH (POpMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

*

MOHUMATh U UCIIOIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHON
paboOThI TIpU pemieHUN y4eOHBIX 3a/ady; MPUHAMATH IEIh COBMECTHOM
NEeSTENbHOCTH, IJIAHUPOBATh  OPraHU3allUI0  COBMECTHOW  paboThl,
pacmpenensiatb BUAbl padOT, IOrOBApUBATHCS, OOCYXIAaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00Cyk1eHHs], 0OMEH MHEHHUIA,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBAThH CBOU JIEHCTBUS C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

3) Vnusepcanvuvie pecynamuensie oelicmeaus, obecneuugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITH IIJIaH, aJITOPUTM PEIICHUS 3a/lau, BEIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

*

BIaACTb HaBBIKAMH I103HABATEIbHOU pe(bJ'IGKCI/II/I KaK OCO3HaHMHA
COBCpHIACMBIX ,Z[GI‘/’ICTBI/II\/'I N MBICIIUTCIBHBIX IMPOIECCOB, UX PE3YJIbTATOB,
BIaaCTh crocooamMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOICCCa U PE3yJibTaTa
peUICHUA MaTEeMaTHUYECKOM 3aJa4u,



+ MpPEeIBUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTB IIPU PEILICHUY 3a1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEMH;

+ OIICHUMBAaTh COOTBETCTBUE pe3yjbTaTa IEJIM U YCIOBUSIM, OOBACHSTH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEIAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs JOIAKHO O0OECIEYUBATH JOCTHKEHUE
CJIEIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KUIACC

Yucna 1 BBIYMCICHUA

OneprpoBaTh NOHATHUAMH: PALMOHAIBHOE U JEHWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JECSITHYHAS APOOb, TPOIECHTHI.

BremmonasaTe  apudMeTrhueckwe — omepaliud € PAlHOHAIBHBIMU U
JNEUCTBUTEJILHBIMH YUCIIAMU.

Brimonuatre npuOImkEHHBIE BBIYMUCICHUS, UCTIONB3Ys MpaBUjia OKPYIJICHUS,
JenaTh NPUKUIKY U OLICHKY PE3YJIbTaTa BIYUCICHUMN.

OnepupoBarh MOHATUSAMH: CTENEHb C LEJIBIM IIOKa3aTelieM; CTaHIapTHas
dopma 3amucu JAEUCTBUTENBHOTO YHCIA, KOpPEHb HATypaJlbHOW CTETCHHU;
UCIIOJIb30BAaTh MOAXOISANIYI0 (DOpPMY 3aIlUCH NEUCTBUTEIIBHBIX YUCEIN IS PELICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMH: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3allMCh MTPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palroHAIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHUE;

Brinonusate npeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPRXXKEHUH U pellaTh
TPUTOHOMETPHUYECKNE YPAaBHECHHUS.

BoinonuaTe npeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX W UPPaLUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIC THUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

[IpumeHsTh ypaBHEHUSI U HEPABEHCTBA IS PELICHUs MATEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEaNbHOU KU3HH.



MopenupoBaTh pealibHbIe CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDAKECHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BATh
MIOCTPOCHHBIE MOJIETU C MCIIOJIb30BAHUEM arapara ainreopsbl.

DOYyHKIUU U TPaPUKU

OnepupoBath MOHATUSIMH: (YHKIHS, CIIOCOOBI 3a/laHus (PYHKIUHU, 00JIaCTh
OTpeNeNeHUs] U MHOXXECTBO 3HA4YeHHH (QyHKIMHU, Tpaduk (QYyHKIUH, B3aUMHO
oOpaTHble PYHKIUU.

OnepupoBaTh MOHATUSAMHA: YETHOCTh M HEYETHOCTDh (PYHKITUH, HYJTU (PYHKITUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnons3oBate rpaduku GyHKIMN 17151 pelIeHns ypaBHEHUN.

CtpouTh U 4MTaTh TpaUKU JIMHEHHON (PYHKIIMHU, KBAJIPATUUHON (PYHKIIUH,
CTETICHHOU (DYHKITHH C [[ETBIM TTOKa3aTEJIEM.

Ucnonb3oBate rpaduku GyHKOUNE I KUCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEH TPHU PEIICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BhIpakaTh (OpMyIaMu 3aBUCUMOCTHA MEK/y BEJIMUYNHAMH.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHITHSIMH: TMOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpuyYecKas Mporpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEYHO YyOBIBAKOIIass TreoMeTphuecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTPECCUH.

3amaBaTh OCIEAOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOICTBA MOCIENOBATEILHOCTEH U POTPECCUI ISl PEIICHHUS
peaNbHBIX 3a7]a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEPALUU HAJl MHOKECTBaAMHU.

Mcronb30BaTh TEOPETUKO-MHOKECTBECHHBIN anmapar JJIst OMMCAHUS peaTbHBIX
IIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a7a4 U3 APYTHX yIeOHBIX MMPEAMETOB.

OnepupoBath  MOHATHUSIMHU: olpejesieHue,  Teopema,  CJE/CTBHUE,
JI0Ka3aTeIbCTBO.

11 KITIACC

Yucya v BBIYUCICHUSA

OnepupoBaTh TMOHATUSMHU: HATypaJIbHOE, LEJIO€ YHUCIO; HCIOIb30BaTh
MIPU3HAKU JIEIMMOCTH LIEJIBbIX YHCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKHUTEIN
JUISL pELICHUS 3aa4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIA, TECATHUYHBbICE W HATypaJbHBIC
aorapu@Mel.

YpaBHeHUS U HEPABEHCTBA



[IpumensaTy cBOWCTBa CTeMeHW JJig MpeoOpa3oBaHMsI  BBIPAKECHUI;
ONEPUPOBATh MOHATHUAMH: IOKA3aTEIbHOE YPABHEHHE WM HEPABEHCTBO; pEUIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS BBIPAKECHUN, COACPXKAIIMX JIOTapU(MBI,
OIIEpUPOBATH MOHITUSIMHU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemienus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHSAMU: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKUX 3a4a4.

Haxonute peuienus mpocTenImx CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIDAQXXCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3a/1a4H,
UCCIIEJIOBATh MOCTPOCHHBIE MOJIENIU C UCTIOIb30BAaHUEM alllapara ajareopsl.

DOyHKIMH U TPAPUKH

OnepupoBaTh MOHATUAMH: MepUOAUYEcKas  (QYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMHU, TOYKHA OHKCTpeMyma (QYyHKUUH, HaubOoibliee U
HauMEHbIee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX A
UCCleN0BaHus (PYHKITUH, 3a]JaHHOM TpadUKOM.

OnepupoBath MOHATUSIMH: TpadUKK TMOKA3aTENbHOU, JOrapu(pMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; M300paxaTh UX HA KOOPAMHATHOW MJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOMN TUIOCKOCTH TpapuKy THHEHHBIX YPABHCHHUN U
VICIIOJIB30BATh UX ISl PELICHUS! CUCTEMBI JIMHEUHBIX YPABHECHUH.

Ucnonb3oBate rpaduku (GYyHKUMA I UCCIENOBAHMS TIPOLECCOB U
3aBUCUMOCTEHN U3 APYruX y4eOHbIX TUCLUILINH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHIATHAMU: HETpEpbIBHAS (DYHKIIHS; MPOU3BOAHAS (DYHKITNH;
UCIOJIb30BaTh TEOMETPUUYECKUMA M (PU3UUECKUI CMBICI MPOU3BOIHOM I pelieHus
3ajad.

HaxonuTtb npou3BO/IHbIE AIEMEHTAPHBIX (YHKUUNA, BBIYUCISATH TPOU3BOAHbBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJIs UCCIeI0BaHUS (YHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TTOCTPOCHUIO TpadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKIAEHUS HAWIYUIIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBarh NOHATHSAMHU: [E€pBOOOpa3Hass W  MHTErpaj; INOHUMATh
T€OMETPUYECKUN U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxonutb nepBooOpa3Hbie aieMeHTapHBIX (DYHKIIHI; BBIYUCISTH MHTErPal 110
dbopmyne Herorona—JleiiOHura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHUYECKOTO U
¢u3nIecKoro xapakrepa, CpeJICTBAMH MaTEMaTUIECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NMPOrpamMMbl Bcero Konrponbisre | HpakTisieckite o0pa3oBaTebHbIC
padoThI padoTsI pecypenI
MHoOxecTBa pallMOHAIbHBIX U
1 JICUCTBUTEIBbHBIX YUCEN. PallMOHAIIbHBIE 14 1
yYpaBHEHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ 1eIbM 6
noKa3aTesieM
3 Apudmerndecknii KOpeHb N—OH CTETICHU. 13 1
HppamnmonanbHpie ypaBHEHUSI U HEPABEHCTBA
DopMyisl
4 TpuroHomerpun. Tpuronomerpuueckue 22 1
ypaBHEHUs
5 ITocnenoBaTenbHOCTH U MPOTPECCUU 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 3 i
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpamMMmslI Bcero Konrpoapirie | Tpakrieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
CreneHs ¢ paluOHAIBLHBIM [TOKA3aTEIEM.
1 IToka3zarenbHas pyHnkuus. [lokasarenbHble 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKIIHSL.
2 JlorapudmMuueckre ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpruyeckue GyHKIUN U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBeHCTBa
4 IIpousBoaHas. I[Ipumenenue npou3BogHOM 24 1
5 HuTterpan u ero npuMeHeHust 9
6 Cucremsbl ypaBHEHUN 12 1
7 HarypanbHble u 11enble yncina 6
2 [ToBTOpenue, 0000IIEeHNE, CHCTEMATHU3AIUS 13
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 4 0







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoJabHsbie
padoTshI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHS

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

MHOXkeCTBO, Onepanuuu Haj
MHOX€ECTBaMHU. JluarpaMmMsl
Olinepa—Benna

Panmonansusie yncia. OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOHU, TIPOLICHTHI,
OecKOHEUYHbIC IEPUOANUECKHE IPOOH

ApudmeTrnueckue oneparuu ¢
palnMoHAIbHBIMU YUCIIAMH,
peoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUN

[Tpumenenne apoOeit ¥ MPOLEHTOB ISt
peneHus NpUKIaaHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciedl 3HAaHUW U peaJbHOU
KU3HU

[Tpumenenue apobeii 1 IPOIEHTOB JUIS
pELIeHKS TPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciedl 3HAaHUW U peaJbHOU
KUA3HU

JleficTBUTENIbHBIEC YKClIa. PallioHaIbHEIE
Y UPPALMOHAJIBHBIE YHCIIA

ApudmeTrueckue oneparuu ¢
JNeHCTBUTENLHBIMH YUCIIAMU




[TpuOnmxEHHbBIE BBIYUCIICHUS, TIPaBUIIa

8 OKpYTJICHUS, IPUKU]IKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

9 ToxkecTBa U TOKIECCTBEHHBIE
peoOpa3oBaHus

10 YpaBHeHUE, KOPEHb YPaBHEHUS

11 HepaBeHcTBO, pelieHre HepaBeHCTBA

12 Mertox nHTEpBaNIOB

13 Pemenue nensix u Apo6HO-
paloHaIbHBIX YPAaBHEHHUM U HEPABEHCTB
Konrponsnas padora o Teme

14 "MHOXecTBa palluOHAIbHBIX U
JICHCTBUTEIBHBIX YUCEN. PallnOHAIbHBIE
YpPaBHEHUS U HEPABEHCTB"

15 OyHKIHS, CIOCOOBI 3aJaHUS (PYHKITHH.
B3aumHuo obpartHbie pyHKIMN
I'paduk pynakmum. O6macTs onpeneacHus

16 Y MHO>KECTBO 3HaueHui ¢pyHkiuu. Hynu
byskun. [IpomexxyTku
3HaKOMOCTOSIHCTBA

17 YérHble 1 HeYETHBIE PYHKIIMU
CreneHs C LETbIM [T0KA3aTEIEM.

18 CrannaptHas ¢popma 3amucu
JNIEUCTBUTEIILHOI'O YHCIIa
Hcnonb3oBanue noaxoasmiei Gopmol

19 3aMUCH IEUCTBUTENBHBIX YUCEI IS

peuICHU NPAKTUYCCKUX 3a/1a4 1
MPpCACTABJICHUSA NAHHBIX




CreneHHast QyHKIIHS C HATypaJIbHBIM U

20 LieNbIM T0Ka3aTeseM. E€ cBolicTBa U
rpaduk

71 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIECHU

” Apudmernueckuilt KOpeHb HaTypaIbHON
CTEIIEHU

” CaoiicTBa apu(PMETHIECKOTO KOPHS
HaTypajJbHOW CTENIEHU

24 CaoiicTBa apu(MeTHUIECKOT0 KOPHS
HaTypaJbHOW CTENEHU

25 CBoiicTBa apu(pMeTHUECKOrO KOPHS
HaTypaJbHOM CTENEHU

2% JleiicTBUs ¢ apu(METHUECKUMU KOPHIMHU
N—OH CTENEHU

27 JlevicTBus ¢ apu(MeTHUECKUMHU KOPHIMHU
N—OM CTENEHU

78 JlevicTBus ¢ apuMeTHUECKUMHU KOPHIMHU
N—OM CTENEHU

29 JleicTBUSI ¢ apu(METHUECKUMU KOPHSIMHU
N—OW CTENECHU

30 JleiicTBus ¢ apuMEeTHUECKUMHU KOPHIMHU
N—OM CTENEHU

31 Pemenne nppannoHalbHBIX yPaBHEHUN U
HEPABEHCTB

1 Pemenne nppanuyoHaNbHBIX YPaBHEHUN U

HEpPABEHCTB




Pemrenne nppanvoHaNbHBIX YPaBHEHUN U

33
HEPABCHCTB

34 PelreHne nppalvoOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemenne nppannoHalbHBIX yPaBHEHUN U
HEPABEHCTB

36 CaoiicTBa ¥ rpauK KOpHS N-0M CTENEHU

37 CBoiicTBa U rpaduk KOpHS nN-0i CTENEeHU
KonTponbhas pabota no teme

13 "ApudmeTndeckuii KOpeHb N—0i
creneHu. MppanuoHansHele ypaBHEHUS U
HepaBeHCTBA"

19 CuHycC, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

40 CuHycC, KOCHHYC U TAaHT€HC YHCIIOBOTO
aprymeHra

A1 ApKcuHyC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

4 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 OIIpeEIEHUE TPUTOHOMETPUUECKHUX
(YHKIMH 9HUCIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTD,

44 OIIpeeIEeHUE TPUTOHOMETPUUECKHUX
(GYHKIMH YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE

hopMyITBI




OCHOBHbBIE TPUTOHOMETPUYECKHE

46
hopmyIBI

47 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybl

43 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMybI

49 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIpa)KCHUI

50 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX
BBIPaKCHUN

51 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX
BBIPKEHUM

5 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX
BBIpaKCHUI

53 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX
BBIPaKCHUN

54 Pemenne TpUroHOMeTpUIECKUX
ypaBHEHUM

55 Pemenue TpuroHoMeTpuuecKux
YpaBHEHUM

56 Pemenne TpuroHoMeTpuueCcKuX
yYpaBHEHUU

57 Pemenne TpUroHOMeTpUIECKUX
yYpaBHEHUI

58 Pemenue TpuroHoMeTpuueCcKux
YpaBHEHUU

59 Pemenne TpuroHoMeTpuueCcKux

YpaBHEHUH




60

KonTponbHas padota no teme "®@opmyJisl
TpUroHOMeTpHUH. TpUroHomeTpudeckue
ypaBHeHUs"

61

ITocnemoBaTeIbHOCTH, CLIOCOOBI 3aaHus
IOCJIeJOBATENLHOCTEH. MOHOTOHHEIS
MOCJIEJOBATEIHLHOCTH

62

Apudmerndeckas U reoMeTpudecKas
nporpeccuu. Mcnonp3oBaHue nporpeccun
JUI PEILIEHUs] PeaJIbHBIX 3a7a4
MIPUKIIATHOTO XapaKTepa

63

beckoHe4yHO yObIBaroLIas
reomerpuyeckas nporpeccus. Cymma
0ecKOHEeuHO yOBIBaIOIICH
reOMETPUYECKON MPOrPECCUu

64

dopmyna CIOKHBIX MTPOLEHTOB

65

dopmyiia CIOKHBIX IPOLIEHTOB

66

HroroBas koHTpobHAs paboTa

67

O0006111eH1E, CUCTEMATH3alMs 3HAHUH 3a
Kypc anreOpbl ¥ Hayal MaTeMaTH4YeCKOTro
aganm3a 10 kmacca

68

O0001menue, cucTeMaTH3aIisa 3HAaHUH 3a
Kypc anreOpbl ¥ Hauyal MaTeMaTHIeCKOTO
ananmm3a 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoJubnsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIICM

CBoiicTBa cTeneHn

ITpeoOpa3oBaHue BeIpaKEHHI,
CoJlepKaIIMX pPalMOHAJIbHBIE CTEIIEHU

[IpeobpazoBaHme BhIpaKEHUH,
COJIEPIKAIINX PAIlMOHATBHBIEC CTETICHU

[IpeoOpazoBanue BEIpAXKEHUH,
COJICPIKAIIMX PAIHOHAIBHBIC CTCIICHU

IToxa3aTennHEIC YpaBHCHU U HCPABCHCTBA

Iloka3aTennHBIC YpaBHCHHUA U HCPABCHCTBA

IlokazaTenbHbIC YpaBHCHUA U HEPABCHCTBA

Iloxa3zaTennHBIC YpaBHCHUA U HCPAaBCHCTBA

— |0 |0 | 3| D

IlokazaTenbHbIC YpaBHCHUA U HCPABCHCTBA

—_— | | e | [

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

12

Konrponsnas padora no teme "CremneHs ¢
paloOHaIbHBIM [TOKA3aTEIEM.
[TokazatenpHas ¢pyukuus. [lokazarensHbie
YpaBHEHUA U HEpaBeHCTBA"

13

Jlorapudm yucna

14

JlecsiTUuHBIE U HATYypaJibHbIE JIOTapUPMBbI




[IpeobpazoBanme BhIpaKEHUH,

15 coJiepKalux jJorapupmMbl

16 ITpeoOpazoBaHne BhIpaKECHHIA,
COZIePIKALIHX JIOTAPU(DMBI

17 [IpeobpazoBaHme BBIpAKEHUH,
COJIepKALIMX JIOTapU(MBI

18 [IpeoGpa3oBanue BbIpaxeHUH,
coJieprKalux Jorapudmol

19 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBa

20 Jlorapudpmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHeHUS U
HEpaBeHCTBa

2 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

3 Jlorapudmuaeckas pyHkmus, e€ cBOMCTBa
1 rpaduk

24 Jlorapudpmuueckasi GyHKIus, €€ CBOWCTBA
u rpaduk

)5 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

2% Tpuronomerpudeckue GyHKINHU, UX
CBOMWCTBA U rpaMKu

7 Tpuronomerpuieckue GyHKINHU, UX
CBOICTBa U rpaduku

78 Tpuronomerpuieckue GyHKINHU, UX

CBOWCTBA U TpapuKu




[IpuMepsl TPUTOHOMETPUUECKUX

29
HEPaBEHCTB

30 IIpumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

31 ITpuMepb! TPUTOHOMETPHUECKUX
HEPaBEHCTB

1 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPAaBEHCTB
Konrponsnas padora no teme
"Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBa. T pUroHOMeTpUUECKHe
(GyHKIMH B UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepeiBHbIe QyHKINT

15 Metosa UHTEPBAJIOB JUIsI pELLICHUS
HEPABEHCTB

36 MeTto MHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

37 [TpousBonHas pyHKIUU

38 [TpousBoaHas GyHKIHH

39 I'eomerprueckuii 1 GPU3NIECKHIA CMBICIT
MIPOU3BOJAHOMN

40 I'eomerprueckuii u PU3NIECKHUI CMBICT
MIPOU3BOJAHOU

41 [Ipon3BoHBIE AIEMEHTAPHBIX (PYHKINN

42 [Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKIUI




43

[Ipou3BoHasE CyMMBI, IPOU3BEICHHUS,
4aCTHOTO (yHKIIUHA

44

[Tpou3BoHas CyMMBI, IPOU3BEICHHS,
4acTHOTO (DYyHKIUH

45

ITpon3BosHas CyMMBl, IPOU3BEICHMS,
4acTHOrO (yHKIMH

46

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKITUH Ha
MOHOTOHHOCTB M KCTPEMYMBI

47

[IpuMeHeHne npou3BOJHOM K
UCCJICIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

48

[Ipumenenne nponu3BOIHON K
UCCIIeI0BaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

49

[Ipumenenne npou3BOJHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

50

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (DYHKIIMH HA
OTpe3Ke

51

Haxoxneaue HauOoJIbILIETO U
HAaUMEHBIIIETO 3HAUYCHUs (DYHKIIUU HA
OTpe3Ke

52

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HAYeHUS (PYHKLUHU HA
OTpE3KE




53

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

54

Haxoxneaue HauOoJIbILIETO U
HAaUMEHBIIIETO 3HAUCHUS (DYHKIIUU HA
OTpe3Ke

55

Haxoxnenne HanOombIero u
HaMMEHBIIIETO 3HAYCHUS (PYHKLUHU HA
OTpe3Ke

56

[IpumeneHnue nporu3BOIHOMN ISt
HAXO0X/ICHUS HAWTYYILEro PeleHus B
MPUKJIAIHBIX 3a7a9ax, ISl ONPeIeICHUS
CKOPOCTH TIpoLiecca, 3aJaHHOT0 (hopMyIIoif
WIH TpapuKOM

57

KonrtponsHas pabora no Teme
"[IponzBoanas. [Ipumenenue
MPOU3BOAHOMN"

58

[TepBoobpasnas. Tabmauia nepBooOpa3HbIX

59

ITepBooOpasnast. Tabnuma nepBooOpa3HbIX

60

WHuTerpai, reoMeTpudeckuii U GU3NIECKUin
CMBICJI MHTETpaja

61

WuTerpan, reoMeTpuueckuii 1 (Gu3nIecKuii
CMBICJI HHTErpaja

62

WHTerpan, reoMeTpuueckuil 1 pu3ndecKuii
CMBICJI HHTErpaJia

63

Brruucnenue unTerpaia no gopmyie
Herorona—JleitOanira




64

Brruucnenue unTerpana mo gopmyie
Hprorona—JleitOunia

65

Brrunciienue unTerpaia mno gpopmyie
Herorona—Jleibuuna

66

Brrurcnenue uHTErpaia no hopmyie
Herorona—JleiiOanna

67

CucreMbl TMHEMHBIX YpaBHEHUN

68

Cucrembpl TMHEVHBIX YpaBHEHUN

69

Pemenue nmpukiiagHbeIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUN

70

PemreHne npukitagHeIxX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

71

CucremMpl 1 COBOKYITHOCTH LIENBIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTebHbIX, JIOTapU(PMUIECKUX
YPaBHEHUN U HEPABEHCTB

72

CucTteMbl U COBOKYITHOCTH LIEJIBIX,
palnMoOHATIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTebHbIX, JIOrapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTebHbIX, JIOrapu(PMUIECKUX
ypaBHEHHI U HEPABEHCTB

74

Cuctembl 1 COBOKYITHOCTH IICJIBIX,
palMoHANTBHBIX, UPPAITMOHATHHBIX,
MOKa3aTeIbHbIX, JorapupMuIecKux
YpaBHEHUI U HEPABEHCTB




Hcnons3oBanue rpadukoB QyHKUMN A5

7 pellieHrs ypaBHEHUN U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIMN A7
pelieHus: ypaBHEHUH U CUCTEM
[IpumeneHnue ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3IUIHbIX 00IacTei
HayKH U peaJbHOU KU3HU

73 Kontponbnast padota mo teme "MUnaTerpan
U ero npuMeHeHusi. CucrteMsl ypaBHEHUI"

79 HarypanbHblie u 11enbie 9ucia B 3aja4ax u3
peanbHON KU3HU

20 HarypasnbHble u 1ienble 4ucia B 3a7a4ax u3
peaNbHON KU3HU

21 HatypanbHble 1 1enble yrcia B 3aja4ax u3
peabHOM KU3HU

82 [Ipu3HaKy AENMMOCTH LEIBbIX YUCE

83 [Ipu3Haku AeTMMOCTH LEIIbIX YHCEN

84 [Ipu3HaKy AENMMOCTH LEIBIX YUCEI

25 [ToBTOpEeHME, 0000IIEHNE,
cUCTEeMaTu3alus 3HaHUM. Y paBHEHUS

26 [ToBTOpenue, o6o0mEHNE,
cucTeMaTu3alys 3HaHU. Y paBHEHUS

27 [ToBTOpeHue, 06001EeHNE,
CUCTEMaTU3alus 3HAHUI. Y paBHEHUS

28 [ToBTOpeHue, 0600IIEHNE,

CHCTeMaTH3alus 3HaHUH. YPaBHeHI/IH




[ToBTOpenue, o6o0mEeH e,

89 o
CUCTEMaTH3aIus 3HAaHUK. Y paBHCHHS

90 [ToBTOpeHue, 06001IeHNE,
CUCTEMaTU3alUs 3HAHUM. Y paBHEHUS

91 [ToBTOpEeHmE, 0600IIEHNE,
cUCTeMaTu3alus 3HaHU. Y paBHEHUS

9 [ToBTOpenue, o6o0IEeHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

93 [ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

94 [ToBTOpeHue, 0600IIEeH e,
cucTeMaru3aius 3HaHui. HepaBeHcTBa

95 [ToBTOpenue, o6o0IIEHNE,
cucrtemaTtusanusa 3Hanuil. HepaBeHcTBa

96 [ToBTOpeHue, 060061IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa
IToBTOpenue, 0000LIEHHE,

2

97 cucrteMarusanus 3HaHuil. CUCTEMEI
YpPaBHEHUU
[ToBTOpenue, o6o0mEeH e,

98 cucteMatu3anus 3HaHuH. CHCTEMBI
YpaBHEHUU

99 [ToBTOpeHue, 06001IeHNE,
cucremMaTusauus 3HaHuil. OyHKINU

100 [ToBTOpeHME, 0000IIEHNE,

cucremaTusauus 3HaHui. OyHKIUU




O0006111eH1E, CUCTEMATH3ALM 3HAHUH 3a
101 Kypc aireOpsl ¥ Ha4aJl MaTeMaTHIeCKOTO
ananm3a 10-11 ximaccoB

O0001menne, cucreMaTH3aIusa 3HaHUH 3a
102 Kypc anre0pbl ¥ Hayal MaTeMaTH4YeCKOro

anaim3a 10-11 ximaccos

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






