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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas nporpaMma yueOHOTO Kypca «Anredpa 1 Hauajla MaTEMaTHYECKOTO aHaIN3a» 0a30BOTO YPOBHS
st obydaromuxcest 10 —11 kmaccoB paspabotrana Ha ocHoBe DemepalbHOrO TOCYAApPCTBEHHOTO
00pa30BaTEJILHOTO CTaHJApTa CPEIHEro OOLIero o0pa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHHMIO, M TPaaUIHUH POCCUHCKOTO
oOpazoBanus. Peanmzanusi mporpamMmbl OOECIIEUMBAET OBJAJCHHE KIIOYEBBIMH KOMIIETECHIUSIMH,
COCTaBJAIOIIMMHU  OCHOBY JId CaMOpas3BUTUA W  HCIIPCPBLIBHOI'O 06pa303aHI/151, OEJI0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}0m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHAJIN3a» SIBJIACTCS OJHUM U3 HamOoJiee 3HAYUMBIX B
MporpaMMe CTapiiel MIKOJbl, TMOCKOJbKY, C OJHOW CTOPOHBI, OH 00€CIEeUYNBAET WHCTPYMEHTAIBHYIO
0a3y U1l U3Y4EHUS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYTOi CTOPOHBI, (GOPMHUPYET JTOTHUECKOE
1 a0CTpaKTHOE MBIINIJICHUE YYaIIUXCsl HAa YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHHSI KypCOB UH(POPMATHKH,
OOLIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH. B pamkax MJaHHOro Kypca Yydaluecss OBJIAJEBAIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKh, KOTOpas (OpMYIHpYeT CBOM JOCTIIKCHHS B
MareMaTuieckou gopme.

Kypc anrebpbl 1 Hauanm mMaTeMaTHYecKOro aHajM3a 3aKiIaJbIBaeT OCHOBY JUISl YCHEIIHOTO OBJIAJACHUS
3aKoHaMU (U3HUKH, XUMUU, OMOJIOTHH, TOHUMAaHUs OCHOBHBIX TEHACHIINI YKOHOMHUKH U OOIIECTBEHHOM
JKU3HH, TI03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX B TOBCEAHEBHOW XHM3HU. B TOXXe BpeMs oBlajeHHUE aOCTPAKTHBIMH H
JIOTUYECKH  CTPOTHMHM  MAaTeMaTHYECKUMU  KOHCTPYKIMSIMH ~ pPa3BUBA€T yMEHHE  HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH  YTBEP)KJCHHS, HCIOJB30BaTh 0000IIEHHE W
KOHKpETH3all1Io, abCTparupoBaHKe U aHAJIOTHIO, GOPMHUPYET KpeaTUBHOE U KPUTHYECKOE MbIlIeHHEe. B
X0JIe M3ydeHHusl anreOpbl U HayaJl MaTeMaTUYeCcKOro aHallu3a B CTapIled HIKOJIEe y4alluecs MOoJydaroT
HOBBIM OMBIT pEHIeHHs IPUKIAIHBIX 337a4, CAMOCTOSITEIbHOTO MOCTPOEHHUSI MAaTeMAaTHYECKUX MOJIenei
pEabHBIX CUTyalluid W HMHTEPIPETalUuyd TMOJIyYeHHBIX pEeUICHUI, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTe B TMpupoje, Hayke H B HMCKYCCTBE, C BbLIAIOLIUMUCS
MaTeMaTHYEeCKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc obGnamaer 3HaYMTENbHBIM BOCHHMTATEIBHBIM MOTEHIIMAIIOM, KOTOPBIA peaau3yercs Kak depes
yueOHBIl MaTepual, CHOCOOCTBYIOUIUI (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U uepe3
cnenupuKky  y4eOHONH  JesITenbHOCTH,  TpeOylomel  camMOCTOSITeNbHOCTH,  aKKypaTHOCTH,
MIPOJIOJKUTENEHON KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocnoBe meroauku oOyueHus anredpe M HayalaM MaTeMaTUYEeCKOro aHalln3a JISKUT AESTeIbHOCTHBIN
MIPUHIIUI 00yYEHUsI.

Crpykrypa Kypca «Anrebpa W Hauala MaTeMaTHYeCKOrO aHAINW3a» BKIIOYAeT CIEAYIOIIHe
coJiepKaTenbHO-MeToauueckue JuHuM: «HYucna u BerurcneHus», «OyHKIuN u rpadguxm», «YpaBHEHUS
U HepaBeHCTBa», «Hauama maremarnyeckoro anammza», «MHOXecTBa M JOTHKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOJUUYECKUE JTUHUU HM3Y4aroTCs Ha MPOTSDKEHUU JABYX JIeT OOydeHHs B CTapliei
IIKOJIe, ECTECTBEHHO JOMOJIHSSA JPYr APyra U MOCTEIEHHO HACHIIIAsCh HOBBIMU TEMaMH U pa3jieliaMu.
JlaHHBIN Kypc SIBISIETCS WHTETPATUBHBIM, MOCKOIBKY OObEIUHSET B ce0e colep)KaHue HECKOJIbKUX
MaTeMaTHYeCKUX JUCHUILIMH: anredpa, TPUTOHOMETPHS, MAaTEeMaTHUYECKUI aHallu3, TEOPUsS MHOXKECTB U
ap. I[To Mepe Toro kak yJamiyecs: OBJIa/IeBalOT BCE O0siee MUPOKHUM MaTeMaTUYECKUM almapaTtoM, y HUX
MOCJIeIOBATETFHO (POPMHUPYETCS U COBEPUICHCTBYETCS yYMEHHE CTPOUTh MATEeMATUYECKYH) MOJIENb
pealbHOM CUTYalllH, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE B Kypce «Anredpa U Hayalla MaTeMaTHYECKOTO
aHalu3a», A pelIeHUs CaMOCTOSITENIbHO CHOPMYTUPOBAHHON MaTeMaTW4YecKOW 3aJayd, a 3aTeM
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTarT.

CogepxarenpHo-MeTOAMYECKass TUHUS «UuClia ¥ BBIYMCICHUS» 3aBepliaeT (OPMUPOBAHHE HABBIKOB
WCIOJIb30BaHUS JICUCTBUTENBHBIX YHCET, KOTOPOe ObLIO HayaTo B OCHOBHOM IIKoJie. B craprieil mkomne
ocoboe BHUMaHHE yrensercs (HOPMHUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABHIKOB, BKIIOYAIOIIUX B
ceOs HCIONB30BAHUE PA3TUYHBIX (OPM 3amucH JEHCTBUTENHHOTO 4YHCIA, YMEHHE paldOHAIBLHO
BBITIONIHATh JCUCTBUSA C HUMH, JAeNaTh NMPUKUIKY, OIICHUBATH pe3ynbTar. OOydarommuecs MOJydaroT
HABBIKA TMPUOMMKEHHBIX BBIYMCICHUN, BBITIONTHEHUS JEHCTBHM C 4YHCIaMHu, 3alUCaHHBIMUA B
CTaHJIapTHOU (opMe, UCTIOTH30BAHMS MATEMAaTHIECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BEIPAKEHU.



JIunus «YpaBHEHHS U HEPABEHCTBA» PeajM3yeTcsl Ha MPOTSHKEHUU BCEro OOydeHHs B CTapiieil mKodie,
IIOCKOJIBKY B K&XJIOM pa3Jielie IMpOrpaMMbl IPEIyCMOTPEHO pPELIEHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecss  OBNQJAEBAIOT  PA3IMYHBIMH ~ METOJAMH  PEIICHHS  LENbIX, pPalHOHAIBHBIX,
UppAllMOHANIBHBIX,  IOKA3aTeNbHBIX, JIOTAPU(PMHUECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHHIA,
HEpaBEHCTB M HX cHcTeM. llodyueHHbIE yMEHUS HCHOJB3YIOTCS TNpU HCCIeNoBaHUM (YHKIMH ¢
MOMOIIBIO TPOM3BOJHON, pEIIEHHH NPUKIAJHBIX 3aJad M 3a/Ja4 Ha HaxoXJeHHEe HauOONbIIMX U
HAaUMEHbIIMX 3HaueHW QyHkouu. JlaHHas cojep:karenbHas JHMHUS BKIIOYaeT B ce0s  Takke
(dbopmMupoBaHHe yMEHHI BBITIOJIHATH Pacy€Thl MO (GopMysiaM, IpeoOpa3oBaHuUs LEJbIX, PAMOHAIBHBIX,
HppalMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaK)Ke BBIPAKEHUM, COJEpKAILNUX CTEIIEHU U
norapu¢msel. brarogapss u3ydeHnro aiareOpandeckoro Marepuana MPOUCXOTUT NallbHEHIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHUS YdYalIuxcs, (pOpPMHUPYIOTCS HAaBBIKM JEIYKTUBHBIX
paccyXJaeHnui, paboThl C CHMBOJIBHBIMU (POpPMaMH, MPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH
B BHJIE PAaBEHCTB M HepaBeHCTB. AinreOpa mpemraraet 3¢pQGeKTUBHbIE WHCTPYMEHTHI ISl PELICHUS
MPaKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3aJad, HarjisgHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
sI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuUHUS «DyHKIUU U Tpa@UKU» TECHO NEperjeTaercs ¢ APYruMu
JUHUSMHU Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 337a€T IMOCIEN0BATENbHOCTh M3YYEHUsI MaTepuaa.
N3ydyeHue cTeneHHOM, IMOKa3aTeabHOW, JIOrapuPMHUUECKOM M TPUTOHOMETPUYECKUX (QYHKIUH, HX
CBOMCTB U TpaMKOB, UCIOJIb30BaHUE (YHKIMM JUIS pelieHus 3a7a4y U3 JApYruX y4eOHbIX MPEAMETOB U
peaIbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHMYECKHM aHallM30M, TaK U C PEUICHHEM YpaBHEHHI U
HepaBeHCTB. [Ipu 3ToM GoJblIoe BHUMaHUE yaenseTcs GOpMUPOBAHUIO YMEHUS BbIpakaTh (popmyrnamMu
3aBUCHUMOCTH MEXAY pPa3IMUHBIMH BEJIMYMHAMH, HCCIEA0BATH IMOJYy4YE€HHblE (YHKLUHH, CTPOUTH HX
rpaduku. MaTtepuan STOW coAep)KaTeIbHON JIMHWM HalleJieH Ha pa3BUTHE YMEHUW W HaBBIKOB,
MO3BOJISIFOIIMX BBIpAXKaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMM B Pa3IMYHON (QopMme: aHAIUTHYECKOH,
rpaduyeckoil u cinoBecHoi. Ero msydyenue crnocoOCTBYET pPa3BUTHUIO ITOPUTMHYECKOTO MBIIUIECHUS,
CrOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AINH, UCIIOJIB30BAHUIO aHATIOTHH.

CopnepxarenpHas JmHUA «Hadana maTeMaTHM4ecKOro aHaiau3a» IMO3BOJIAET CYILECTBEHHO PaCIIUPUTH
Kpyr Kak MaTeMaTH4eCKUX, TaK W MPUKIAJHBIX 337ad, JOCTYHHBIX OOy4aromumcs, y KOTOPBIX
HOSIBJIIETCSI BO3MO>KHOCTb MCCIIEI0BAaTh U CTPOUTH I'padUKu (GYHKIUH, ONpeAesaTh UX HauOoIbIINE U
HauMEHbIINE 3HAYEHUs, BBIUUCIIATE MIomanu Guryp u oObEMBI Tell, HaXOAUTh CKOPOCTH M YCKOPEHUs
mpoueccoB. JlaHHas copepKaTelbHas JIMHUASA ~OTKPBIBAET HOBBIE BO3MOXKHOCTH  ITOCTPOCHHS
MaTEMaTHYECKUX MOJENEH PEaJbHBIX CUTYallUl, HAXOKACHHUS HAWIY4IIEro PeleHus B MPUKIAJHBIX, B
TOM 4YHCJI€ COLIMAIBbHO-D)KOHOMHUYECKHUX, 3aladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTE€MAaTH4YECKOIO aHAIMU3a
CIOCOOCTBYET Ppa3BUTUIO aOCTPAKTHOTO, (POPMaIbHO-IOTMYECKOIO U KPEaTUBHOI'O MBILUIEHUS,
(GOpMHUPOBaHHMIO YMEHUI pacrno3HaBaTh IPOSBICHUS 3aKOHOB MaTeMaTHKHM B HayKe, TEXHHMKE U
uckyccrBe. OOydgaroluecss y3HalOT O BBIJAIOIIMXCA pe3yibTaTax, IHMOJYYEHHBIX B XOJA€ DPa3BUTHUSA
MaTEMaTUKU KaK HayKH, U UX aBTOpax.

CogepxarenpHo-MeTOAMYECKAs JTUHUSA «MHOXECTBA M JIOTHKa» B OCHOBHOM IIOCBAILIEHA JIEMEHTaM
TEOPUH MHOKECTB. T€OPETUKO-MHOKECTBEHHBIE MTPEICTABICHHS POHU3BIBAIOT BECh KypC IIKOJIBHOU
MaTeMaTUKU U MpeJylaratoT Haubosiee yHUBEpCalbHbIN A3bIK, 00bEUHSIOINI BCe pa3iesibl MaTeMaTuKU
U €€ NPUIIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTeMaTU4eCKHE AMCLHUIIIMHBI B equHoe nenoe. Iloatomy
BAKHO JaThb BO3MOXKHOCTb ULIKOJIBHUKY IIOHUMaThb TEOPETUKO-MHOYKECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMaTHKHU U MCIOJIb30BaTh €ro0 Ul BEIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadana MaTeMaTHYECKOTO aHAM3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTH4YEeCKOTO MOJETUPOBAHMs, KOTOpbIE MPU3BaHbl CPOPMUPOBATH HABBIKU MOCTPOCHUS MOjenen
peanbHBIX CUTYAIMH, HCCIeI0OBaHUs ATUX MOJIENell ¢ MOMOLIbIO anmapara anredopbl 1 MaTeMaTHUECKOTO
aHaJIM3a U UHTEPIPETALMK MTOIYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXAbII U3 pa3lIeiioB
IIPOrpaMMBI, IOCKOJIBKY BECh MaTepHaj Kypca IHUPOKO UCIIOJIB3YETCS ISl pELIEHUS PUKIAIHbIX 3a/1a4.
[Ipu pemieHun peanbHBIX MPAKTUYECKUX 3a7ad ydalllhecsl Pa3BUBAIOT HaONI0JATEeIbHOCTh, YMEHHE
HaxXOJUTh  3aKOHOMEPHOCTH,  abCTparupoBaThCs,  HCHOJB30BATh  aHAJIOTMIO, 0000maTh |
KOHKPETU3UpOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS IMPUKIIAJHBIX
3aay OpraHu3yeTcs B IpollecCe M3Yy4YeHHs BCeX TeM Kypca «AnreOpa M Hayala MaTeMaTHYecKOTro
aHaJIN3a».



MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

B yuebHOM 1utane Ha M3y4eHHUE Kypca anreOpbl M Hauall MaTeMaTHYeCKOro aHajn3a Ha 0a30BOM ypOBHE
otBoaUTCS 2 4aca B Hezenmo B 10 kiacce u 3 yaca B Henenio B 11 kiacce, Bcero 3a /iBa roga oO0yueHHs —
170 yvacos.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia 1 BBIYUCTEHUS

Panmonaneabie yncia. OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, TIPOIICHTHI, OECKOHEYHBIE TIEPUOTNICCKIC
npoou. ApudMeTHdyecKre OTepaldd ¢ PalMOHATBHBIMA YHCIAMH, TMPeoOpa3oBaHUs YHCIOBBIX
BeIpakeHUil. [Ipumenenue npoOell W MPOIEHTOB JUIsl PEIICHUS TPUKIAJHBIX 3aad U3 Pa3IUYHBIX
OTpaciiell 3HAHUM U peabHOM KU3HU.

JleficTBuTenbHbIE Ynciia. PanMoHallbHBIE W HppalMOHAIbHBIE YHCIa. ApUpMETHYECKUE OTEpaIiH C
JNENUCTBUTENBHBIMU YnciaMu. [IpubnuxEnHbIe BRIYUCIICHHS, IPABUIa OKPYTJICHUS, IPUKHUIKA U OT[EHKa
pe3yabTaTra BEIYUCICHUM.

Crenens ¢ nenbM nokazateneM. CtannapTHas GopMa 3anucH IeHCTBUTENBHOTO yKcia. Mcnons3zoBanue
MOXOJAIIEH (OPMBI 3alMUCH  JACHCTBUTEIBHBIX YHCEN JUIsl PEIICHUS MPAKTHYECKUX 3amad
MIPEACTABJICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOW creneHu. JleiictBus ¢ apudMeTHUECKUMH KOPHIMHU
HaTypaJbHOMN CTEIICHU.

CuHyc, KOCMHYC U TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUYECKHE (DOPMYIIBI.
VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeTo MHTEPBAJIOB.

Pemenue nensix u ApoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3aJad M 3a/1ad U3 Pa3IMYHbIX
obJyacTell HayKu U PeasIbHON KU3HH.

DyHKUUM U TPaPUKH

OyHKIws, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. BzanmHo oOpaTHbie GyHKITUN.

OO6nacTh ompeneneHuss W MHOXECTBO 3HaueHud QyHkuumu. Hymu ¢yakoun.  [IpomexyTtku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (QyHKUMs C HATypajdbHBIM W LIeTbIM mokazaTteneM. E€ cBoiictBa u rpaduk. CpoiicTBa u
rpaduk KopHs N-0¥ CTeneHu.

TpuronomeTrpuyeckasi OKPY)KHOCTh, OIpeAeNeHUEe TPUTOHOMETPUYECKHX (DYHKIUN YHCIOBOTO
apryMeHTa.

Havana maTteMaTn4ecKoro aHajamsa

[TocnenoBarenbHOCTH, COCOOBI 331aHUA MTOCIIEOBaTeIbHOCTEH. MOHOTOHHBIE MOCIEA0BATEIHHOCTH.
Apudmernueckas U TeoMeTpuueckas mporpeccuu. beckoHeuyHO yObIBaromas reoMeTpudecKast
nporpeccus. Cymma OecKOHEUHO YOBIBalIIEelH TreoMeTprueckoi mporpeccun. Popmyna CIOKHBIX
MpOLEHTOB. Vcnonp30BaHNe NPOTPECCUH JUTSl PELICHUS PEAIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.
MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haja MHoecTBaMu. J(uarpammel Ditnepa—Benna. IIpuMenenune TeopeTHko-
MHOECTBEHHOT'O anmapara Jjisl ONHUCAHMS pealbHBIX MPOLIECCOB U SIBJICHUM, NMPU PELICHUU 3a1ad U3
JIPYTUX y4eOHBIX TPEIMETOB.

Omnpenenenne, Teopema, CIeACTBUE, 0KA3aTEILCTBO.



11 KJIACC

Yucsia 1 BBIYUCIEHUS

HarypaneHblie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHaJIBHBIM Moka3areneM. CBOMCTBA CTENICHHU.

Jlorapudm uucna. /lecaTuuHble U HATypalbHbIE JOTAPU(MBI.

YpaBHeHusI U HEPABEHCTBA

[IpeoOpazoBaHue BEIpAKEHHIA, COACPIKAIHNX JIOTAPUPMBI.

[IpeoOpazoBaHre BBIpaKEHHIA, COACPIKAIINX CTENIEHN C PAIOHAILHBIM TIOKA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JTUHEWHBIX ypaBHEHUU. PelieHune NpHUKIAAHBIX 3a7a4 C IMOMOIIBIO CHCTEMbl JIMHEHHBIX
YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IppuMeHeHNe ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHUIO MAaTeMaTHYECKMX 3a7ad W 3a7ad U3
pa3IMYHbIX 00JaCTe HAYKH U peasIbHOM JKU3HH.

DyHKIUHN U TPa@UKH

Oynkuus. Ilepuoanueckne ¢ynkunu. IIpomMexyTkn MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl H
MHUHUMYMBI QyHKIIMA. Hanbonpinee n HanMeHbIee 3HaueHNe GyHKITUU Ha TPOMEXK YTKE.
Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKHU.

Hcnonws3oBanne rpadmkoB GyHKIUHN I pEIICHUS] YPAaBHEHUN U IMHEWHBIX CUCTEM.

Ucnons3oBanne rpadukoB GyHKIUN I UCCICTOBAHUS TPOIECCOB W 3aBHUCHUMOCTEH, KOTOpHIE
BO3ZHUKAIOT MPHU PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaims3a

HenpepriBabie ¢pyHKIMH. MeTo MHTEPBAIOB JIJ1sl pEIICHHs] HEPaBEHCTB.

[TpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM.

[TpousBoHbIe dneMeHTapHbIX QyHKIMH. DOpMYITbl HAXO0KACHHUS TPOU3BOJIHON CYMMBI, IPOU3BEICHUS
Y 4aCTHOTO (hyHKITUH.

[IpuMeHeHne TpOM3BOIHON K UCCIIEIOBaHMIO (PYHKIIMI HA MOHOTOHHOCTb M DKCTpeMyMbl. Haxoxnenue
HauOOJIBIIET0 U HAUMEHBILIETO 3HaYeHUS (YHKIIUU Ha OTPE3KeE.

[IpuMeHeHre TPOU3BOAHOW I HAXOXKIACHUS HAWIYYLIEro PEIICHHS B NPUKIAAHBIX 3aJadax, Ui
oTpeiesieHus] CKOPOCTH IPOLIecca, 3a1aHHOr0 GOPMYIIOM UK rpaGUKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wnrerpan, ero reomerpuyeckuid U ¢U3NYECKUN CMbICH. Bblurcnenue uHTerpana mno Qopmyse
Hprorona—IJleitOnuna.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoeHue y‘Ie6HOFO npeamMcCcTa «MaTteMaTuka» J0JDKHO obecreyuBaTh JOCTHXXCHUC Ha YPOBHC
Cp€aHero O6I_HCFO 06pa30BaHI/I$I CICAYHOIINUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX W MPEAMCTHBIX
O6paSOBaTCJ'II>HbIX pPE3yJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pE3ylbTaThl  OCBOEHHUS  MporpaMMmbel  ydyeOHOro  mpeamera  «MaremMaTukay
XapaKTEepU3yIOTCS:

I'paxxnanckoe BociuTanue:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKOHN MO3HUIIMK 00YUYaIOIIErocs Kak akTHBHOTO U OTBETCTBEHHOTO YJieHa
poccuiickoro 0OIIecTBa, TMPEACTaBICHHEM O MaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TpaKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W TIp.),



YMEHHEM B3aMMOJCHCTBOBATh C COIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C MX (QYHKIHUSIMH WU
HAa3HAYCHHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

Cc(OPMHUPOBAHHOCTHIO POCCHICKONW TPAXKTAHCKOW WIACHTUYHOCTH, YBOKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHICKOM MaTeéMaTUKH, LUEHHOCTHBIM OTHOLICHHWEM K JOCTHMIKEHHUSIM POCCUHUCKUX
MAaTEMAaTUKOB U POCCUHCKON MAaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTUKEHHUUN B APYTUX
HayKaX, TEXHOJIOTHSX, Chepax SIKOHOMUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoja; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, STUYECKOr0 MOBEJCHUSI, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUWA HAYKHU U
JEATeTbHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaa B IOCTPOCHUE YCTOMUMBOTO OYAYILETro.
JcTeTHYecKoe BOCIIUTAHHe:

ACTETHUYECKMM OTHOUIEHWEM K MHUpPY, BKJIKOYAsA 3CTETUKY MATEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIeHUHN, PACCYKIEHUW; BOCIPUUMYHBOCTHI0O K MATEMAaTHYECKHUM acCIleKTaM
pPa3IMYHBIX BUIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPHUMEHSATH MaTeMaTUYeCKUe 3HAHUS B HMHTEpecax 3/I0POBOTO WU
Oe3omacHoro o0pasza *U3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO (340pOBOE MHUTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATUN U OTHbIXa, peryispHas (u3nyeckas aKTUBHOCTD); (pU3HMuecKoro
COBEPIICHCTBOBAHMS, TP 3AHATUSX CIIOPTUBHO-030POBUTEIBHOMN JEATETBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHWUEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pPa3audHbIM cdepam
npoheCCHOHANBHOM NIEATETbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW W €€ TPWIOKCHHUSMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuu W pean30BhIBATH COOCTBEHHBIC JKU3HEHHBIC
IJTaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHUIO M caMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEH JKM3HM; TOTOBHOCTBIO K AKTHMBHOMY YYacTHIO B PEIICHUM MNPAKTUYECKUX 3a/1ady
MaTeMaTHYECKON HAPaBICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO FKOJIOTMUECKON KYJIbTYpbl, HOHUMAHUEM BIIMSHUS COIMAIbHO-DKOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHUE NMPUPOTHONW M COLMAJIBHOW Cpefbl, OCO3HAHMEM TJI00ATBLHOTO XapakTepa
HKOJIOTMUECKUX MPoOJIeM; OpUEHTAIMe Ha TPUMEHEHNE MaTeMaTUYeCKUX 3HAHUI /1715 pelieHust 3a1a4
B 00JIaCTH OKpYXalolle cpeapl, TUIaHWPOBAHUS MOCTYNKOB M OIEHKM WX BO3MOXKHBIX MOCIEICTBUMN
JUISL OKPY>KarolIe cpeibl.

LleHHOCTH HAYYHOI'O NTO3HAHHUA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOLIECTBEHHON TMpaKTUKW, IMOHMMAaHUEM MaTeMaTH4YeCKOol Hayku Kak cdepbl ueIoBeuecKoi
NEATENBHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAYUMOCTH JJIsl Pa3BUTHS LIMBWIM3ALMU; OBJIAJICHUEM SI3bIKOM
MaTeMAaTUKM W MaTE€MaTHUYECKOW KyJIbTYpOHM KakK CpEACTBOM IIO3HAHHUS MHPA; TOTOBHOCTBIO
OCYHIIECTBJIATh MPOCKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAMBUIYAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeranpenmeTHsie  pe3yiabTaThl OCBOGHHsS HporpamMmbl  ydeOHOro mpenmera «MaTtemaTHKa»
XapaKTepU3YIOTCS OBJIAICHHEM YHHUBEPCATBHBIMU HOZHAGAMEIbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OCUCMEUIMU.

1) Vuueepcanvnvie nosnasamenwvuvle Oeticmeus, obecneuugaiom — Gopmuposanue 6A306bIX
KOZHUMUBHBIX NpOYecco8 00yuarnwuxci (0ceoeHue Memooos NOHAHUS OKPYICAwe2o Mupa;
npUMeHeHUe J102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, ymeHuil pabomams ¢ ungopmayuel).
ba3oBble ornyeckue AeCcTBUA:

J BBISBJIATh U XapaKT€pPHU30BaTh CYLIECTBEHHBIE NMPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHIH,
OTHOLIECHUH MEXIy TMOHATHUAMM; (HOPMYIHpPOBATh  OIpPENENIeHUs] TMOHATHH; yCTaHaBIMBATb
CYIIECTBEHHBI MpPU3HAK KJIACCHU(PUKALMU, OCHOBAaHUS Ui OOOOIIEHHS U CpaBHEHMs, KPUTEPHH
MIPOBOJIMMOTO aHATN3a,;

J BOCIPUHMMATh, (GOPMYIUPOBaTH M MNpPeoOpa3oBHIBATh CYXKJIEHHUS: YTBEpAUTEIbHBIE H
OTpHILIATENIbHBIE, €IMHIUYHbIE, YACTHBIE U 00IKE; YCIOBHBIE;



. BBISIBJIATH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOMIONEHUSAX W YTBEPXKACHUSX; TNpeajaraTb KpUTEpUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

J JIeNaTh BBIBOABI C KCHIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTUBHBIX
YMO3aK/IIOUYEHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;
J MPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKJIEHUU (MpsSMble U OT

MPOTHBHOTO), BBICTPAaWBaTh apryMEHTAIIMIO, TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

. BBIOMpATh CHOCO0 pemieHus: y4eOHOW 3ajgadd (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHUS,
BBIOMpATh HaHOOJIEe MOIXOAAIINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJCIICHHBIX KPUTEPHUEB).

basoBble uccienoBaTenbCckue JeMCTBUS:

J HCII0JIb30BAaTh BOIIPOCHI KakK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HaHUS;, (OpMYIHpPOBAThH
BOMIPOCHI, (DUKCUPYIOIIME TPOTUBOpPEYHE, TMPOOJIeMy, YCTaHAaBIMBATh HCKOMOE W JIaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

J MIPOBOJUTH CAMOCTOSATEIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHUE 10 YCTaHOBJICHHUIO
O0COOEHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SIBIEHHUS, MPOIECCa, BBISBICHUIO 3aBHUCHUMOCTEN MeXay
0o0BbeKTaMu, SIBJICHUAMHU, ITPOLIECCAMH;

J CaMOCTOSITENIBHO (OPMYIUPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yibTaTaM IPOBEIEHHOIO
HaOJIOJICHUs, WCCIIEIOBAaHUs, OLIEHMBATh JOCTOBEPHOCTH IIOJYYEHHBIX pPE3YyJIbTaTOB, BBIBOJOB U
00001IeHNI];

J MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBLABUIaTh MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaboTa ¢ uadopmanmeii:

L BBISIBJIATH )Ie(bI/IIII/ITI)I I/IH(i)OpMaI_H/II/I, JaHHBIX, HeO6XO}1I/IMLIX A1 OTBE€TAa Ha BOIPOC U A
peleHus 3a1a4uu;

o BBIOMpaTh ~ MHPOPMALMIO W3  HWCTOYHMKOB  pa3jMYHBIX  THUIOB,  aHAJW3UpPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(MOPMAIIUIO PA3IMIHBIX BUAOB M (POPM IpeCTaBICHHUS;

o CTPYKTYpUpPOBaTh WH(POPMAINIO, TMPEACTABIATh €€ B Pa3IMYHBIX (OpMax, HLUTFOCTPHPOBATH
rpauvecKu;

o OIICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTEILHO CHOPMYITMPOBAHHBIM KPHTEPHSIM.

2) Vhugepcanvhvlie KOMMYHUKAMUGHbBLE OelicmEls, 00ecneuusaom chopmMuposaHHOCmMb COYUATbHbIX
HABLIKOB 0OYUAIOUUXCS.

Oo6uenue:

J BOCIIPUHUMATH ¥ (POPMYJIHPOBATH CYXK/ICHHUS B COOTBETCTBUH C YCIOBUSAMH U LEISIMH OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh HOIyYCHHBIN Pe3yibTarT;

J B XO0Je OOCYXJIEHHsS 3a7aBaTh BONPOCH IO CYIIECTBY OOCYXIaeMOH TeMbl, HpOOJIEMBI,
pemraeMoil 3a1auM, BBICKA3bIBATh WJICW, HAIIEJICHHBIE HA MOWCK PEIICHHUS; COMOCTABISATH CBOU
CYKICHHUS C CYXKICHUSMH JPYTMX YYacTHHKOB JHajiora, OOHAapYyKMBaTh pa3iuyue U CXOJCTBO
MIO3HILIUIT; B KOPPEKTHOH hopme hopMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;

J NPEACTAaBIATh PE3YNbTaThl PEUICHUS 3aJadd, OJKCIIEPUMEHTAa, WCCIEeIOBaHMs, MPOEKTa;
CaMOCTOSTENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C Y4ETOM 3ajad IMPE3eHTaluH U O0CcOOCHHOCTEH
ayJIUTOPHH.

CoTpyIHUYECTBO:

J [IOHMMAaTh W MCIOJIb30BaTh MPEHMYLIECTBA KOMAaHIHOW M WHAMBHUIYaJIbHOM paloThl MpH
peleHnH y4eOHbIX 3a/1a4; MPUHUMATh 11€Jb COBMECTHOM JIESTEIbHOCTH, MJIAHUPOBATh OPraHU3ALIUI0
COBMECTHOHM PabOThI, pacHpenensTh BUAbI pabOT, TOrOBApUBAThCs, OOCYKJaTh MPOLECC M Pe3yabTar
paboThI; 06001aTh MHEHHS HECKOJIBKUX JIFO/IEH;

o y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykAeHus, OOMEH MHEHUH, «MO3roBbIe
LITYPMBI» U HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JEWCTBUS C JPYrUMHU
YjieHaMM KOMaHbl; OLIEHUBATh KaueCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO KPHUTEPUSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBHSL.

3) Vhusepcanvhvie pecynamusnsle Oeticmausi, 00ecneyusarm Qopmuposanie cCmbiClo8biX YCMAaHOBOK
U HCUSHEHHBIX HABBIKOG TUYHOCTIU.

CamoopraHuzanus:



COCTABIIATh IUIAH, aJTOPUTM pELICHHs 3a/aud, BHIOMpaTh CIOCOO pelIeHHs ¢ y4ETOM MM EIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUH C
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTpOJIb:

. BJIQJICTh HABBIKAMH IO3HABATEIbHON pEQIEKCUM KaK OCO3HAHUS COBEpLIACMbIX ACHCTBUH U
MBICIIMTEIBHBIX IPOLECCOB, UX DPE3YJIbTaTOB; BIAACTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISL
rpolrecca 1 pe3yibTaTa pelleHus MaTeMaTU4eCKON 3aa4H;

. NpEABUACT TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPM pEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX OILIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUSAM, OOBSICHATh MPUYHUHBI JTOCTHKCHUS HITH
HEIOCTIKEHHUS PEe3yJIbTaTOB NESITEIHHOCTH, HAaXOAWTh OINMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoeHne y4eOHOTO Kypca «Anrebpa ¥ Hadaja MaTeMaTHYECKOTO aHAM3a» Ha YPOBHE CPEIHETO
obmiero  oOpa3zoBaHUs  JOJDKHO — OoOecreunMBaTh  JOCTWKEHHE  CIEAYIOIIUX  IPEeIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa v BbIYMCICHUS

OmnepupoBaTh MOHATHSMHU: PANMOHATBHOE M JIEHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAS M JECATHYHAS
IpoOb, TPOIICHTHI.

BEIMONHATE apuMETHYECKHE OTIEpAIMN C PAIIHOHATEHBIMU M JICHCTBUTEILHBIMU YHCIIAMHU.
BemonHaTe npHOMMKEHHBIE BBIYMCICHHS, WCHOJIB3Yys IMpaBHJIa OKPYTJCHHS, NENaTh MPHUKHIKY W
OLIEHKY PE3yJbTaTa BEIYMCIICHUM.

OnepupoBaThb TOHATHUAMHU: CTENEHb C IeJIbIM IIOKa3aTeleM; CTaHgapTHas QopMma 3amnucu
NeUCTBUTENHLHOTO YMCIa, KOPEHb HATypallbHOM CTETEHHU; UCIOJIb30BATh MOAXOIANIYI0 (OpMY 3alucu
JNEUCTBUTENBHBIX YHCEN ISl pelIeHUsI TPAKTUYECKUX 3a7ad U MPECTABICHUS JaHHbBIX.

OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC W TAaHI€HC MPOU3BOJILHOIO YIJIa; MCMOJB30BATh 3allHCh
MIPOM3BOJILHOTO yrjia uyepe3 oOpaTHbIE TPUTOHOMETpHUECKHUe (DYHKIUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO; 1I€J0€, PalMOHAILHOE,
UppalMoHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BoinonHaTe mpeoOpazoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUNW W pellaTh TPUTOHOMETPUUYECKUE
YpaBHEHHUS.

BoimonnsaTe npeoOpa3oBaHusl LIETbIX, PAlMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHUM U peIlaTh
OCHOBHBIE THUIIBI LIETIbIX, PALIHOHATBHBIX U UPPAUOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHsI 1 HEPABEHCTBA JJISl PEIICHUS] MaTeMaTUYECKUX 3a/1ad M 3a7a4 U3 Pa3iInuHbIX
obrnacteil HayKHU U pealbHOM KU3HU.

MopnenupoBaTh pealibHbIE CHTYallUM Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKCHHS, YpaBHEHUS,
HEpaBEHCTBA MO YCJIOBHIO 33aJa4d, UCCJIEIOBATh MOCTPOCHHBIE MOJENHU C HMCIIOJIB30BAHUEM allapara
anreopsl.

DYyHKUUM U TPaPUKHU

OnepupoBarh MOHATUSAMH: (YHKIUS, CIOCOOBI 3amaHusl (QyHKIUU, OONACTh ONpEICNICHUS U
MHO>KECTBO 3HaueHuH pyHKuMH, rpapuk GyHKIMH, B3aUMHO OOpaTHbIe (QYHKIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTb (YHKIMM, HYIM (GYHKIUH, HTPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMN U1 pELIeHNs ypaBHEHUH.

Ctpoutb 1 unTaTh rpaduKu JMHEHHON (DYHKIMH, KBaApaTUYHOW (YHKIUH, CTEIEHHOW (DYHKLUU C
LIEJIBIM [TOKa3aTeIeM.

Hcnonb3oBatk rpaduk GYHKIMHA U1 UCCIEJOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUHN 33134
U3 JIpYTUX y4eOHBIX MPEIMETOB U peabHON XKM3HH; BhIpakaTh (OpMYIaMU 3aBUCHUMOCTU MEXIY
BEJIMYUHAMH.

Hayana MmaTeMaTH4ecKoro aHajan3a

OnepupoBaTh NOHATUSAMHU: [IOCIEI0BATENBLHOCTD, apupMeTHUUECKast U TEOMETPHUECKast IPOT PECCUH.



OnepupoBath MOHATUSAMU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPUIECKAsl IIPOTPECCHSI, CyMMa OECKOHEYHO
yOBIBAIOIIECH TEOMETPUYECKOMN MPOTPECCHH.

3a/1aBath MOCIIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosb30BaTh CBOMCTBA TMOCIEAOBATEIBHOCTEH W TPOTPECCUil IS PEIICHUS PEeaNbHBIX 3a]ad
IIPUKIIATHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBath MOHATUSAMH: MHOXECTBO, OTIEPAIH HAJ MHOKECTBAMH.

Hcnoib30BaTh TEOPETHKO-MHOYKECTBEHHBIH aIllapar JJis ONMCAHUS PEATbHBIX MTPOILIECCOB U SBIICHHIA,
IIPY PEIICHUN 3371249 U3 IPYTUX yIeOHBIX IPEIMETOB.

OrniepupoBaTh NOHIATHSAMU: ONPEIECICHUE, TEOPEMA, CIICJICTBUE, TOKA3ATEIbCTBO.

11 KUIIACC

Yucaa v BLIYUCTICHUS

OnepupoBarh MOHATHSAMH: HATYpAIbHOE, IEJI0€ YUCIIO; UCIOJIB30BATh MPU3HAKH JIETMMOCTH IIEIBIX
qHCel, Pa3JIoKCHNE YHCIIa Ha TPOCTHIC MHOKHUTEIH JUTSI PEIICHUS 3a]1a4.

OnepupoBath MOHSATUEM: CTCIICHB C PAIIMOHATLHBIM ITOKA3aTEIICM.

OnepupoBarh MOHATHUSAMHE: JIOTAPUPM YHCIIA, TECATHIHBIC H HATYPAITBHBIC JIOTAPH(PMBL.

YpaBHeHUsI 1 HEPABEHCTBA

[IpuMeHSTh CBOWCTBA CTEMEHW JUISI TMPEOOpa3OBaHUS BBIPAXKCHUH, OIEPUPOBATH TOHSTHSIMHU:
MOKa3aTeIbHOE YpaBHEHHWE W HEPABEHCTBO; PEIIaTh OCHOBHBIC THITHI MOKA3aTCIBHBIX YPAaBHCHHHA H
HEPaBCHCTB.

BeImoyHATE  TIpeoOpa3oBaHusl BBIPAKCHUN, COICPKAIMIUX JIOTAPH(MBI, OIMEPUPOBATH TOHATHAMHU:
JorapuMUIecKoe ypaBHEHHE H HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI JIOTapU(PMHUUECKUX YPaBHCHHIMA
Y HEPABCHCTB.

Haxonuth perieHus MpoCcTEeHIIMX TPUTOHOMETPUICCKHX HEPABEHCTB.

OnepupoBaTh NMOHITHSIMH: CHUCTEMa JIMHCWHBIX ypaBHEHUU M e€ peIleHWe; HCIOJIb30BaTh CHCTEMY
JUHENHBIX YpaBHEHUN VI PEIICHUs MPAKTUUECKUX 3aa4.

HaxonuTe penienust npocTeHIIMX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX YPABHEHU U HEPABEHCTB.
MopnenupoBaTh peajibHble€ CHTYyallUM Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHHS, YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI 0 YCIOBHIO 3a/1a4M, UCCIIEA0BAaTh OCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM
ammapara ajreopshl.

DOyHKUUM U rpaduKu

OnepupoBaTh MOHATHIMH: MEpUOIUYECKas (DYHKIHUS, MPOMEKYTKH MOHOTOHHOCTU (YHKIIHUU, TOUKU
sKkcTpeMymMa (QyHKUMM, HauOoJiblllee W HaWMEHblIee 3HAaYeHUS (QYHKIUU Ha MPOMEXKYTKE;
UCIO0JIb30BATh UX JUIA UCCeloBaHus GYHKINHU, 3aJaHHOU TpaduKoOM.

OnepupoBaTh NOHATUAMU: TpadUKU TMOKA3ATEIbHOM, JIOTapU(PMUUYECKOM U TPUTOHOMETPUUYECKUX
GbyHKIMM; 1300pakaTh UX HA KOOPAMHATHOM IMJIOCKOCTH M MUCHOJB30BaTh JJISl PEUICHUs] YpaBHEHUN U
HEPaBEHCTB.

N306paxaTh HA KOOPAMHATHOM MIIOCKOCTU I'paUKN JTMHEWHBIX YPAaBHEHUN U UCIIOJIB30BATh UX IS
pELIeHUS CUCTEMBI JMHEWHBIX YpPaBHEHUH.

Hcnonb3oBarh rpaduku GyHKIMHA A7 UCCIIEOBaHUSI MPOIIECCOB U 3aBUCUMOCTEM U3 APYruX y4eOHbIX
JUCIUILINH.

Hauyana maTemMaTH4ecKoro anajimsa

OnepupoBaTh MOHATHSAMHU: HeENpepbiBHAS (QYHKIUS; TMPOU3BOAHAS (PYHKIMHU; HMCIOIB30BaTh
reoMeTpHUECKUN U GU3UYECKUIN CMBICI IPOU3BOIHOM ISl pEIICHHS 3a/1a4.

Haxonuth npou3BoaHbIE 31€MEHTAPHBIX (PYHKIUN, BEIYUCISATH TPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
9aCcTHOTO (DYHKIIMH.

Hcnonb3oBaTh MpPOU3BOAHYIO MM HCCleNOBaHUS (DYHKIIMM Ha MOHOTOHHOCTh M OKCTPEMYMBI,
MIPUMEHSTH PE3yAbTaThl UCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonb30BaTh TPOM3BOAHYIO NIl HAXOXKICHHS HAWIYUIIETO pElIeHHs] B MPUKIAAHBIX, B TOM YHCIE
COIMANTbHO-9KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: TIEPBOOOpa3HAs U WHTETPANT;, MOHUMATh TEOMETPUYECKUI U (U3NYECKUI
CMBICTT MHTETpaja.

Haxonuth mepBooOpa3Hbie AIeMEHTapHBIX (DYHKIIHIA; BRIYUCISATH HHTErpal 1o hopmyne HeioToHa—
JleitOHuma.

Pemath npuknaaHbie 3aa4, B TOM YHCIIE COITMALHO-DKOHOMUYECKOTO U (PU3MUYECKOTO XapaKkTepa,
CpeICTBaMHU MaTeMaTHUYECKOTO aHAU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoHnTpoJbH IIpakTHYeck
Ne HanmeHoBaHMe pa3jeioB U TeM KoaunyecrBo
ble paboThI ue padoTsbl
n/m | mporpamMmel 4acoB
MHOk€ecTBa pallHOHAJIBHBIX U 1
1 JNEUCTBUTENLHBIX YHcel. PamoHaibHbIe 14
ypaBHEHHS U HEPAaBEHCTBA
5 Oynakiun 1 rpaduku. CTENneHpb ¢ MeIbIM 6
II0Ka3aTeaemM
ApupmeTrueckuii KOpeHb N—0il CTENeHN. 1
3 WppanmonanbHble ypaBHEHUS U 18
HEpaBEHCTBA
4 ®opMyITBl TPUTOHOMETPHH. 99 1
TpuronomeTpuiecknue ypaBHEHHs
S) [TocnenoBaTeIbHOCTH U IPOIPECCHH 5
6 [ToBTOpenue, o6o0IICHNE, 3 1
CHUCTEeMaTU3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME
11 KJIACC
KoaunvecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
KonTpoabusbl | IlpakTnueck
n/n NMPOrpamMmmbl Bcero
e padoThbl ue padoThbl
CreneHsb ¢ pallMOHAIBHBIM [TOKa3aTEIEM.
1 [TokazarenwsHas pynknus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas GyHKITUSA.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIHH U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEHCTBA
4 [IpousBonas. [IpumeneHne Mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHUS 9
6 Cucrembl ypaBHEHUH 12 1
7 HarypanbHble u nenbie yncna 6
8 [ToBTOpEHUE, 0000IICHNE, 18 5
cucTeMaTH3alys 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Maremaruka: anredpa u Hayalla MAaTEeMaTHYECKOTO aHAlIN3a, TeoMeTpus. Anredpa u Hayaa
Matemaruueckoro ananusa, 10-11 kimacceel/ Anmumos 1L A., Koasrun FO.M., Tkauea M.B. u
npyrue, AkimonepHoe oo6mectBo «M3narensctBo «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

A.I'. Mopakosuy, T.H. Mumyctuna, E.E. Tynbunnckas Anredpa u Hadasna aHanu3za.10-11
Knacc. 3agayduk. — M.: Muaemo3suna, 2020;
JILA. AnexcannpoBa AnreOpa u Havyana aHanusa. CamoctostenbHblie padoTsl 10 kinace. — M.:
Mmuemo3suna, 2018;
I'mun3Oypr B.M. Anre6pa u Hauana ananusa. 10 kiacc. KontponbHbie paboThl, 0a30BbIi
ypoBeHb. — M.: MHemo3uHa, 2018.
A.I'. MopakoBuu Anredpa u Hauana aHanusa.10-11.Meronnyeckoe nocoOue iist yaurens. —
M.: Muemo3suHa, 2017;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

http://fcior.edu.ru
https://math-ege.sdamgia.ru
http://alexlarin.net
http://www.edu.ru/index.php
https://ege.sdamgia.ru/
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