AHHOTAIIMS K PABOYEH ITPOTPAMME
yueOHOro nmpeamMera

«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A>»

PabGouass mporpamma  yueOHOro mpenmera «Anredpa W Hayaia
MaTEMaTUYECKOro aHalau3a» oO0sA3aTeNIbHOM MNpeAMETHONM obiactu «MaTtemaTuka»
pa3pabotana Ha ocHOBe TpeOoBaHuii K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIero o0pa3oBaHus, MPEACTABICHHBIX B
oOHOBJIEHHOM  @DeepaibHOM TOCYAApPCTBEHHOM  00pa30BaTEIbHOM  CTAaHJAPTE
OCHOBHOTO 001iero o0Opa3oBaHus, a Takke ¢ yderoM OCHOBHOI 00pa3oBaTeIbHOM
MporpaMMbl CperHero obiiero oOpas3oBanusi, PaGoueil mporpamMmbl BOCHUTaHUS U
peanusyetcs 2 roaa ¢ 10 mo 11 kmacc.

VYueOHbIl Kypc «Anrebpa M Hayajza MaTEMaTHYECKOro aHaiMu3a» 0a30BOro
YPOBHA SIBJISIETCSI NPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4YEOHOro Kypca
06a30BOro ypoBHS OCHOBHOW IIKOJbl. Peanmuzanus mporpaMMbl oOecreyrBacT
OBJIaJICHUE  KJIIOYEBBIMM  KOMIIETEHLHSMH, COCTABIISIOIIMMH  OCHOBY  JUIA
CaMOpa3BUTHsI W HEMPEPBIBHOIO OOpa30oBaHUs, IEIOCTHOCTh OOIIEKYIbTYpPHOTO,
JUYHOCTHOTO U MMO3HABATENBLHOTO Pa3BUTHUS JIMYHOCTH 00YYarOLIUXCS.

PaGouas  mporpamma  yueOHOro mpeamera «Anrebpa U Hauaia
MareMaThudeckoro anaiauzay sieisgercs yactbto OOII COO, onpenenstomeii:

- colepKaHue;

- IUTAHUPYEMBIE PE3yJIbTaThl (JJMUHOCTHBIEC, METANPEAMETHBIE U MIPEAMETHBIE);

- TEeMaTU4ecKoe IJAaHUPOBAHHE C Yy4yeToM pabodeil mporpamMmbl BOCIUTaHUS U
Bo3MokHOCTBIO DOP/IIOP

PaGouas mporpamMma oOcyxJeHa M NPUHITA PEIICHUEM METOJUYECKOro
00BEeIMHEHHSI U COTJIacOBaHa 3aMECTUTENIEM JUPEKTOPa MO Y4eOHO — BOCTIUTATEIbHON

pabore MBOY «Cpennss obmieoOpa3zoBarenbHas mkoiaa No 8y.

27.08.2023r



MyHununajabHoe 010/:KeTHOe 00111e00pa30BaTeIbHOE YUPeKIeHue
«Cpennssi 001eo0pa3zoBarTejibHas MKoOJa Ne 8»

Bobinmucka
U3 OCHOBHOM 00pa30BaTeIbHOM NMPOrpaMMbI
cpeaHero oouero o0pa3oBaHus

MBOY «Cpennsis 001eodpaszoBaTeibHas IKO0Ja Ne 8»

PABOYAS ITPOI'PAMMA
yueOHOro nmpeaMeTa «Ajiredpa u Hayaja MATEMATHYECKOT0 AaHAJIN32)
st ooyyaromuxest 10-11 knaccon

(6a30BBII YpOBEHB)

ABTOpPBI COCTABUTEJIN:

EBctparoBa A.B.

Brimucka Bepna 28.08.2023 r.

HMupextop MBOY «Cpennsis

obmeoOpa3oBarenbHas 1mkoja Ne8y E.B.IToroBa



MOSACHUTEJIbHAS 3BAIIMCKA

PabGouass mporpamma  yueOHOro Kypca «AnreOpa W Hayana
MaTeMaTHYECKOro aHajn3a» 0a30Boro ypoBHsA i oOydarommxcs 10 —11
KJaccoB  paspaboraHa Ha ocHoBe DemepanbHOTO  TOCYIapCTBEHHOTO
o0pa30BaTeNpHOrO CTaHAapTa CcpenHero obmiero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEABABISEMBIX K MaTeMaTHYECKOMY
oOpa3oBaHHMIO, W TPAagUIMi pocchuiickoro oOpa3oBaHus. Peamm3arus
nporpaMMbl  00ECIIEYMBAET  OBIAJACHHE  KIIOUEBBIMH  KOMIICTCHITUSIMH,
COCTaBIISIONUMH OCHOBY ISl CaMOPa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIEKYIbTYPHOIO, JTUYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayama MaTeMaTUUECKOTO aHAJIN3a) SBJISIETCS OJTHUM U3
Haubosiee 3HAYMMBIX B IMpPOTrpamMMe CTaplIeil LIKOJIbI, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH OOECHeYMBAeT WHCTPYMEHTAJIbHYIO 0a3y IJs W3yYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYTrOil CTOPOHBI, GOPMUPYET JOTUIECKOE U
abCTpaKTHOE MBIIIJICHUE YYalUXCsl Ha ypOBHE, HEOOXOJMMOM JJIsi OCBOEHUS
KypcoB MH(POpPMaTUKH, OOIIECTBO3HAHHUSA, UCTOPHM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydaliuecs OBJIaJIeBal0OT YHUBEPCATHHBIM SI3bIKOM COBPEMEHHOMN
HAyKH, KOTOpas (GOpMyIHPYET CBOU JTOCTIKEHUS B MaTeMaTHUECKOH dopme.

Kypc anrebpsl 1 Hagam MaTeMaTHYecKOTo aHAJIM3a 3aKJIaJbIBaeT OCHOBY
JUIS YCTICIIHOTO OBJIAJICHUS 3aKOHaMU (DU3HUKHU, XUMHUH, OMOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJCHIMH HKOHOMUKM M OOLIECTBEHHOW JKWU3HM, IO3BOJISET
OpPUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIF30BaTh UX B MIOBCEHEBHOM JKMU3HU. B Toke BpeMs OBlaieHne
aOCTpakTHBIMM U JIOTHYECKH CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaE€T yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKICHUS, UCTIOJIL30BaTh 0000IIEHNE U KOHKPETU3AIIHNIO, a0CTparupoBaHue
¥ aHajoruio, (GopMHupyeT KpeaTMBHOE M KPUTHUYECKOE MbIIUIeHHE. B xome
M3y4YeHUsl aireOpbl M Havyall MAaTEMaTHYECKOTO aHajlu3a B CTaplled IIKoJie
yyaligecsi MOJy4dyaloT HOBBIM  ONBIT  pelIeHUs  OPUKIATHBIX — 3aj]ad,
CaMOCTOSITEJILHOTO ~ MOCTPOCHHMS ~ MaTeMaTHUeCKUX  MOJENeH  peallbHbIX
CUTYaIlMi ¥ MHTEPIPETAINH TOTyUYEHHBIX PEIICHNUN, 3HAKOMSITCS C TPUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TpHUpOJe, HayKe M B MCKYCCTBE, C
BBIIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.



Kypc o0nanaer 3HaunTeIbHBIM BOCTIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbIM MaTepuall, CloCOOCTBYIOMUN (hOPMUPOBAHUTIO
HAyYHOTO MHUPOBO33PEHHs, TaK M 4epe3 crneuuuKy y4eOHOM NedaTeNbHOCTH,
TpeOyroleld  CaMOCTOSITENIBHOCTH,  aKKypaTHOCTH,  NPOJODKUTEIIbHON
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 3a MMOJTYYEHHBIN pe3ysbTarT.

B ocHoBe meronuku oOydeHHs anreOpe W HadajaM MaTeMaTH4eCKOro
aHaIN3a JSKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

CtpykTypa Kypca «Ainrebpa W Hayajla MaTeMaTHYE€CKOrOo aHallh3ay
BKJIFOYAET CIEAYIOIIHNE COAEpKaTeNbHO-METOANYECKUEe JuHUU: «Yucna wu
BbIUHCICHUSY, «DyHKINU U TpaduKn», «YpaBHEHHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4YeCcKOro aHainu3a», «MHOXecTBa U JIOrMKa». Bce OCHOBHbIE
COZIEpPKATEIBHO-METOIMUECKUE JIMHUM HM3Yy4YarOTCsl Ha MPOTSHDKEHUM IBYX JIET
oOyueHus B cTapllel MIKOoJIe, ECTECTBEHHO JONOJHSASA APYT Apyra U MOCTENEHHO
HAChIAsICh HOBBIMM TEMaMU W paszaenamu. JlaHHBIM Kypc —SIBIsIeTCS
MHTETPATUBHBIM, IOCKOJBKY OOBENMHSET B ce0€ COAEp)KaHUE HECKOJIbKUX
MaTeMaTUYECKUX JUCUUIUIMH: anreOpa, TPUTOHOMETpHUS, MaTeMaTH4YEeCKUI
aHaJIu3, TEOPUs. MHOXKECTB U Ap. I1o Mepe Toro xak ydamuecs OBIaJeBarOT BCE
0ojee IMIMPOKUM MaTE€MaTHYECKUM amlapaToM, y HHUX IIOCJIEI0BaTEIbHO
(opMHpYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYIO MOJEIb
peanbHOM CUTyallMM, IPUMEHSATh 3HAHUS, MOJY4YEHHBbIE B Kypce «Auredpa u
HayaJla MaTeMaTHYeCKOro aHajlu3a», i1 pEelleHUus  CaMOCTOSITEIIBHO
c(OpMyJIMPOBAHHON MAaTEMaTUYECKOW 3ajJaud, a 3aTeM WHTEPIPETHPOBAThH
IIOJIyYEHHBIN PE3yJIbTAT.

CopnepxxarenpHo-MeTOaMYeCKass JUHUS  «Yucna W BBIYMCIICHHS
3aBepiiaeT (POPMUPOBAHME HABBIKOB HCIOJb30BaHUS JACHCTBUTENBHBIX YHCEI,
KOTOpoe OBLUIO HA4YaTO B OCHOBHOW mikoyie. B crapmieit mkone ocoboe
BHUMaHHUE yzensercs (GOPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HAaBBIKOB,
BKJIIOUAIOIIMX B  ce0d  HCHOJb30BaHUE  pa3au4HbIX  (popMm  3amucu
JNEHUCTBUTEIBLHOTO YKCIIa, YMEHUE PAILIMOHAIBHO BBINOJHATH JIEUCTBHS C HUMH,
JenaTh MPUKHUJIKY, OLIEHMBATh pe3yibTaT. OOydaromuecs MOJIydyaroT HABBIKU
NpUOMMKEHHBIX ~ BBIYMCICHUM,  BBIMOJHEHHUS  JICMCTBUM € YHCIIAMH,
3allUCaHHBIMM B CTaHIApPTHOM (opMe, HCHOJIb30BAHUS MaTeMaTHYECKUX
KOHCTaHT, OLIEHUBAHUS YHCIIOBBIX BbIPAXKECHUIA.

JIunus «YpaBHEHUS] U HEPABEHCTBA» pealu3yeTcs Ha MPOTSKEHUU BCETO
oOyueHHusi B cTaplied MIKOJIe, MOCKOJbKY B KaXKIOM pazJielie MporpamMmbl
MPEeIyCMOTPEHO  peIlIeHWe  COOTBETCTByIOIMX  3amad.  OOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMHU PELICHHUS LENbIX, pPaluOHAIbHBIX,
UPpPALUOHATBHBIX, TOKA3aTENbHBIX, JOrapUPMUUYECKUX U TPUTOHOMETPUUECKUX



ypaBHEHUH, HEPABEHCTB U UX cucteM. [lomydyeHHble yMEHUS UCTIOIb3YIOTCS MPU
uccaenoBaHNM (YHKIUNA C TOMOIIBIO MPOW3BOJHOM, PEIICHUH TPUKIATHBIX
3a/1ad W 3a7a4 Ha HaAXOXJCHHE HauOONBIIMX W HAUMEHBIINX 3HAYCHUM
dbynknuu. JlaHHas cojaeplkaTelbHas JIMHUS BKJIOYaeT B ce0s  Takke
dbopMHupOBaHWE YMEHHI BBITIOJHITH Pacd€Tsl Mo dopmyram, mpeoOpa3oBaHUs
LENbIX,  palMOHAIBHBIX,  HPPAlMOHAIBHBIX W  TPUTOHOMETPUUYECKHUX
BBIpQKEHUN, a TakKe BBIPAKCHUH, COJEpIKAIIUX CTENEeHU U JIoTapu(pMbI.
brnarogaps u3zyuenuro anrebpanyeckoro Marepualia MPOUCXOJUT JajibHEHIIee
pa3BUTHE AJTOPUTMHYECKOTO U  aOCTPAKTHOTO MBIIUICHHUS — y4alluXcs,
(bOpMHPYIOTCS HABBIKK NETYKTUBHBIX PACCYKICHUH, paOOTHI C CHMBOJIBHBIMU
dbopmamu, TpeICTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIC PABEHCTB
U HEepaBeHCTB. Anrebpa npejyiaraet 3pPeKTUBHbIC UHCTPYMEHTHI JIJISl PEIICHHUS
NPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIVISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpbHo-MeToANYeCKast JUHUS «DyHKIIUKU U Tpahuku» TECHO
MeperieTaeTcsl ¢ APYrUMU JIMHUSIMU Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh W3YUYEHHs] Marepuana. V3ydeHue CTeneHHOM,
MOKAa3aTeNIbHOM, JOorapuMUYECKOW M TPUTOHOMETPUYECKUX (DYHKIUH, HX
CBOWMCTB U Tpa(uKOB, UCMOIb30BaHNE (QYHKIIUN I PEIICHUS 3a/a4 U3 APYTUX
Y4EOHBIX MPEIMETOB U PEATbHOMN KU3HU TECHO CBS3aHO KaK C MAaTeMaTUYECKUM
aHAJIN30M, TaK U C pEIlIEHHEeM ypaBHEHHH W HepaBeHCTB. [Ipu sTom Oosbiioe
BHUMAaHHE yzensercss (OpPMUPOBAHUIO YMEHHUSA BbIpaXarb (QopMynamu
3aBUCHUMOCTH MEXIY Pa3jIUYHbIMU BEJIUMYMHAMH, HUCCIEAOBATH IOTYyYECHHBIC
byHKIMU, cTpouTh UX rpaduku. Marepuan STOH coaepKaTelbHON JIUHUU
HalleJICH Ha pa3BUTUE YMEHUW U HABBIKOB, IMO3BOJISIONIUX BbIpaXXaTh
3aBUCUMOCTH MEXIYy BEJIMYMHAMH B Pa3IHMYHON (opMme: aHATIUTUYECKOH,
rpaduyecko W clIoBecHOM. Ero wu3ydeHue cmocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K O00OIICHUIO U KOHKPETHU3alIUH,
WCMOJIb30BAaHUIO AaHAJIOTHH.

ConepxatenpHas quHus «Hauana MmareMaTH4ecKoro aHajiv3a MO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYyr KAaK MaTEMaTHYECKUX, TaK W MPHUKIATHBIX
3a/1ay, JOCTYIHBIX OOy4YalIIMMCS, y KOTOPBIX TOSBISIETCS BO3MOXKHOCTh
UCCJIeIOBATh U CTPOUTH Tpaduku (yHKUUNA, ONPENENsITh MX HAUOOJbIINE U
HAaWMEHBIITUE 3HAUYCHUS, BEIYUCIISITE TUIOMAIU GUTyp U 00bEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOPEHHUS MpoueccoB. JJaHHas cofepkaTenbHas JIMHUS OTKPhIBAET
HOBBIE BO3MOKHOCTH TIOCTPOCHHSI MATEeMaTUYECKUX MOJENEl pealbHbIX
CUTYyalluid, HAXOXJEHUSI HAWJIY4llEero PelieHus] B MPUKIAIHBIX, B TOM YHCIIE
COITMAJIbHO-DPKOHOMUYECKUX, 3a/1a4dax. 3HAKOMCTBO c OCHOBaMH



MaTeMaTUYeCKOr0  aHaliM3a  CIOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO W KPEATUBHOTO MBITIUICHUS, (HOPMUPOBAHUIO YMCHHIA
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKH B HayKe, TEXHHUKE U
uckycctBe. O0yuaronuecs: y3Hal0T O BBIIAIOIIMXCS PE3YNbTaTaX, MOJIYYSHHBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKU KaK HAyKH, M MX aBTOPaXx.

ConepxarenpHO-MEeTOOUYECKass JMHUS «MHOXECTBA H JIOTHKa» B
OCHOBHOM  TIOCBSIIIEHA  dJJIEMEHTAaM TEOPUU  MHOXKECTB. TeopeTuko-
MHO)XECTBEHHBIE TPEJICTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHON
MaTEMaTUKHU W MpeiaraloT Hanbolsiee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONIHIMA
BCEC paslmenbl MAaTEeMAaTHKA W € TPWIOKCHWH, OHU CBSI3BIBAIOT Pa3HbBIC
MaTeMaTUYeCKhe AWCIUIUIMHBI B eAuHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXHOCTh ~ IIKOJIBHUKY TIOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH  S3BIK
COBPEMEHHOM MATeMAaTHKH M HCIOJb30BaTh €ro Il BBIPAKEHUS CBOUX
MBICJIEH.

B xypce «AnreOpa n Hayajga MaTEMaTHYCCKOTO aHAIN3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEeMaTHYECKOTO MOJEIUPOBAHUS, KOTOpPHIE TIPHU3BAHbI
chopMHUpOBAaTh HABBIKM IOCTPOCHUS MOJIEJICH  pealbHBIX  CUTYalluH,
UCCJICIOBAaHUSI OTUX MOJIEJIEl C TOMONIbIO  ammapara anredpbl |
MaTeMaTHYeCKOTO aHaJIM3a U MHTEPIPETAIlMU MTOTYIECHHBIX PE3yIbTaToB. Takue
3alaHdsl BIUICTCHBI B KaXKIBIM W3 pa3/esioB IMPOTPaMMBbI, TOCKOJBKY BECH
MaTepHall Kypca IMUPOKO UCIIONIb3YETCs Il PelleHUus MpUKIaaHbIX 3anad. [pu
pEIICHUH  pealbHBIX  MPAKTHMUYECKUX  3aj]ad  ydallMecs  Pa3BUBAIOT
HAO0JIIOIaTETbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCTIOJB30BaTh aHAJOTHIO, 0000IaTh UM KOHKPETU3UPOBATh MPOOJEMY.
JlesiTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPUKIAIHBIX 33134
OpraHU3yeTCsi B MPOIECCe M3YyUYCHUs] BCEX TeM Kypca «Anrebpa W Hayaia
MaTEMaTUYECKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM muiaHe Ha M3y4eHHE Kypca ajreOpbl U Hayal MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca
B Hegenmo B 11 kimacce, Bcero 3a iBa roga o0yuenus — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TIPOLICHTHI,
OecKkOHEUYHBbIE TepuoaAnYecKue aApoOu. Apudmernyeckue omnepamuu ¢
pallMOHAILHBIMU ~ YHCJIaMH, NOpeoOpa3oBaHUsl  YUCIOBBIX  BBIPAKCHUM.
[Ipumenenue aApoOEd M MPOLEHTOB ISl PELICHUS MNPUKIAAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HH.

JlelicTBUTENbHBIE YHCIA. PanuoHaIbHBIE W UPPALMOHAIBHBIE YHCIA.
ApudmeTnueckue omnepanuu ¢ ACHCTBUTEIbHBIMU unciaamu. [IpubmmxéHHbie
BBIUHCJICHUS, TNPaBWJIA OKPYIVICHUs, NPUKUIAKA W OLEHKA pe3yJjbTara
BBIUMCIICHUM.

Crenenb ¢ uensiM mokazatenem. CrangaptHas Qopma 3amucu
JNeUCTBUTENHLHOTO uMcia. lcnonb3oBanue mnoaxonsimeid (opMbl 3amucu
JNEUCTBUTENBHBIX YHCEN IS PEUICHUS MPAKTUYECKUX 3a7ad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb HaTypainbHOW  cremeHu. [ledictBus ¢
apu(pMETUIECKUMH KOPHSIMH HaTypaJIbHON CTEIIEHHU.

CuHyC, KOCHMHYC M TAHIE€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC, ApKTAHTE€HC YUCJIOBOTO apIyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbBIE TTPEOOPA30BAHUS.

[IpeoOpa3zoBanre  TPUTOHOMETPUYCCKMX  BbIpaxkeHuid.  OCHOBHBIC
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue nienpix 1 1poOHO-PAIMOHATFHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHHM M HEPABEHCTB K PEHICHUID MAaTEMATUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTell HAyKW U PEAIbHON KU3HHU.

DYyHKIUHN U TPAPUKHU

Oynkuusa, crnocoObl 3amanus (yHkiuu. ['paduk GyHkumun. Bzaumuo
oOpaTHbIe PYHKIUU.

O6nactb onpenesieHns 1 MHOKECTBO 3HaUeHU GpyHkuuu. Hynu GyHkumm.
[TpomexxyTku 3HAaKOMOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.



Crenennast GyHKIIUSA ¢ HATYPATbHBIM M IIEJIBIM TIOKa3zateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaguK KOpHS N-Oi CTETICHHU.

TpuroHoMmerpuueckas OKPY>KHOCTb, OIPEJCICHUE TPUTOHOMETPUYECKUX
(GbyHKIUI YMCIIOBOTO apryMEHTA.

Hauaja mareMaTHYeCKOI0 aHAJIN3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMsA  IIOCJIEAOBATEIILHOCTEM.
MOHOTOHHBIC MOCJICOBATESIILHOCTH.

Apudmernueckass W reoMeTpuyeckas  Iporpeccur.  beckoHedHO
yObIBaroiass reoMmeTpuueckas mnporpeccusi. Cymma OECKOHEUYHO YOBIBAIOIIICH
F€OMETPUUECKON TTporpeccun. @opmyia CIOKHBIX MPOLUEHTOB. Mcronp30Banue
MPOTPECCUH IS PEIICHUS PEAIbHBIX 3a]1a4 MPUKJIATHOTO XapakKTepa.

MHoKecTBa U JIOTHKA

MHO0€eCTBO, oniepalilui HaJl MHOKecTBamu. Jlnarpammsl Ditiiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara JiJid ONUCAHUS PEaTbHbIX
MPOIIECCOB U ABJICHUHN, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CI€ACTBUE, JOKA3ATEIbCTBO.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTesaeM. CBOMCTBA CTEIICHU.

Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHUH, COAEPKALTUX JIOTapU(MBI.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKAIIMX CTENEHU C PalMOHAIbHBIM
ITOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPaBHEHMS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl JIMHEMHBIX ypaBHEHHMU. PelleHne nDpUKIAgHBIX 3a7ad ¢
ITOMOUIBIO CUCTEMBI JINHENHBIX YPaBHEHUM.

CucteMbl U COBOKYITHOCTH PAlIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JacTeil HayKH U peabHOU
KU3HU.

DYyHKIUHN U TPAPUKHU



Oynkuus. [lepuognueckue ¢yHkuuu. [IpoMexyTkm MOHOTOHHOCTH
¢yHku. MakcumMyMbl 1 MUHUMYMBI (QyHKIIMK. Hambornbiiee 1 HauMeHblIee
3HaYeHUe PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[ToxazarenpHast u norapudmuyeckas GyHKINU, UX CBOMCTBA U rpauKH.

Hcnonp3oBanne rpagukoB (yHKUUNA [0 pEHICHUs YpaBHEHUN U
JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (YyHKUIUN I HCCIEAOBAHUSA IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PELICHUM 3a7ad U3 JPYIHUX y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Havana mareMaTH4ecKoOro aHajausa

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PEILICHHSI HEPABEHCTB.

[IpousBonnas ¢dynkiuu. ['eomeTrpudeckuii W (PU3HMYECKUA  CMBICI
IIPOU3BOJTHOM.

[IpousBoanbie  3neMeHTapHbIX  (yHKUMA. DOpMyabl  HAXOXKICHHS
MIPOU3BOAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (DYHKUUU.

[IpumeHeHne NpoON3BOAHOM K UCCIEN0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTD
U 3KcTpeMyMmbl. HaxokaeHue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYEHUS
(YyHKLIHUU Ha OTPE3KE.

[IpruMmeHenne mpoW3BOAHOM Il HAXOXKIACHUS HAWJIydIlero PElIeHUs B
OPUKIAJHBIX 3a/Jadax, g OIPENENICHHs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKom.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

WNurerpan, ero reoMerpuueckuil W (Quanyeckuii cmbici. Boluucnenue
uHTerpana no gpopmyne Hetorona—JleliOHuna.



IHINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHoOro mpemmera «MaTemaTnkay IODKHO OOeCTeunBaTh
JOCTUKEHHWE HA YpPOBHE CpeaHEro oOmero oOpa3oBaHUs CIEAYIOIIUX
JUYHOCTHBIX,  METAlpeAMETHBIX W  MPEAMETHBIX  00pa30BaTEIbHBIX
PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTrpamMMbl Y4eOHOro MpeaMmeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxtaHCcKOE BOCIIUTAHMUE:

c(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW TMMO3UIIMH  OOYYalollerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUHUCKOro 00IeCTBa, MPEACTABICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
SIBJICHUM, TMPOUEAYyp TPakJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICCTBOBATH C COIIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uX QYHKIIUSMU U HA3HAYCHUEM.

[TatproTryeckoe BOCIUTAHUE:

C(hOPMUPOBAHHOCTHIO ~ POCCUHCKOM  TIpakAaHCKOW  HJEHTUYHOCTH,
YBKEHUS K MPOIUIOMY M HACTOSIIIEMY POCCUICKOM MaTeMaTUKU, [IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHMCKOU
MaTeMaTU4YEeCKON IIKOJbI, K HCHOJIb30BAHUIO 3THUX JOCTHKEHUH B JPYTHX
HayKaXx, TEXHOJIOTHIX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapona;
c(OPMHUPOBAHHOCTHI0O HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHMS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEATEIIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOTO BKJAJa B TIOCTPOCHHE
YCTOWYUBOTO OYyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKIIIOYAsi ICTETUKY MAaTeMaTUYECKHUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, pELICHNH, pacCyXJIeHUN;
BOCIIPUMMYUBOCTBI0 K MAaTEMAaTHYECKMM AaCIEKTaM  pa3JIu4yHbIX BHUJIOB
UCKYCCTBA.

duznyeckoe BOCIIUTAHUE:
c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEMaTUYECKHUE 3HAHWS B
HHTEpecax 3JI0pOBOTO M 0Oe30macHoro ooOpa3a KHW3HH, OTBETCTBEHHOTO



OTHOIIEHUS K CBOEMY 3J0POBBIO (30pOBOE MHTaHME, COATaHCUPOBAHHBIN
PEXUM 3aHIATHI U OTIbIXA, PETYysipHas pu3ndecKkasi akTUBHOCTD); (PU3NUECKOTrO
COBEPIICHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03JOPOBUTEIILHOU
NEeATEIbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYJIOJIIOOUS; HHTEPECOM K
pa3auuHbIM  cpepaM  NPO(ECCHOHATBHOM  JIE€ATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW U €€ NMPUJIOKEHUSIMU, YMEHUEM COBEpPIATh OCO3HAHHBIM BBIOOP
Oyayuiel mpodeccun U pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHU4eCKOMYy OOpa3oBaHHIO MU
caM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELICHUH IIPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO 3KOJIOTMYECKOW KYJIbTYphl, IOHUMAHUEM BIUSHUS
COLMAJIbHO-DKOHOMUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOJHOU H
COLIMAJIbHOW Cpezbl, OCO3HAHHEM IJI00AJIBHOTO XapakTepa HKOJIOIMUECKHX
npo0sieM; OpUEHTAlMell Ha TNPUMEHEHHUE MaTeMAaTUYECKUX 3HAHUM s
pelIeHus 3a1a4 B 00JIaCTU OKPYXKAIOUIEH Cpe/bl, MIaHUPOBAHUS MOCTYIKOB U
OLIEHKHM X BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

[erHOCTH HAYYHOTO IMO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33pEHU, COOTBETCTBYIOLLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U OOIIECTBEHHON IpPaKTUKH,
MOHMMaHUEM MaTeMaTHYeCKON HayKH Kak cepbl 4eJIOBEUECKOM AesTeNbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH I PA3BUTHS LIUBWIN3ALWN; OBJIAJECHUEM
A3bIKOM MAaTEMATUKW U MATEMATUYECKON KYJIbTYpOM KaK CPEICTBOM NO3HAHUS
MHpa; TOTOBHOCTBK) OCYIIECTBJIATH IHPOEKTHYIO M  HCCIEN0BATENIbCKYIO
NEeATEIbHOCTh UHAUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvlie nosnasamenvmvle Oelicmsus, 0Oecneuusarom
Gdopmuposarue 6A306bIX KOSHUMUBHBIX NPOUECCO8 00yuarouuxcs (oceoeHue
Memo008  NO3HAHUSL — OKDYJCaowe20 mMupa, NpUMeHeHue  J102UYeCcKux,
UCCIe008amMeNbCKUX Onepayull, ymeHul pabomams ¢ ungopmayueti).



ba3oBbie Jornueckue nNeCcTBUSL:

BBISIBJISITh u XapaKkTepru30BaTh CYIIIECTBEHHbIC MIPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHITHI, OTHOIICHUN MEXAY TMOHITHUSIMU;
dbopMynHrpoBaTh OTIpEeJICIICHHUS MOHSTUH; yCTaHaBJIMBATh

CYLIECTBEHHBIA MPHU3HAK KIACCU(PUKALMU, OCHOBAHUS AJisi 00001eHUs
Y CpaBHEHUS, KpPUTEPHUH MPOBOJAUMOTO AHAIIN3A;

BOCIIpUHUMATh, (OpMynIHpoBaTh U HPeoOpPa3OBbIBaTh CYKICHUS:
YTBEpAUTENIbHbIE U OTpPHULATENIbHBIE, €AUHUYHbIE, YaCTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBIIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aMMOCBA3M H
NpPOTUBOpPEYHs B (PAaKTaX, NAHHBIX, HAOMIOACHUSAX W YTBEPKICHHUSX;
npeajaraTb  KpUTEPUU  JUIS  BBIABJICHHMS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEUNIL;

JIeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, JE€IYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUH;
MPOBOJIUTH  CAMOCTOATENIbHO  JIOKA3aTebcTBA  MAaTeMaTHYECKUX
yIBEpXJACHUA  (mpsMble W OT  NPOTHBHOIO),  BBICTPAWBATH
apryMEHTallMl0,  [PUBOJUTH  IPUMEPBI U KOHTPIPUMEPSHL;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMPATh CrOcO0 pelieHusl yueOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHHUS, BbIOMpATh HaumbOojee MNOAXOASAIIUNA C Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie nccinenqoBaTenbCKUe ICHUCTBUA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HWCCJICAOBATECILCKHUH  WHCTPYMEHT
MO3HaHUS, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIHUE MPOTHBOPEUHE,
npo0JieMy, ycTaHaBIMBaTh HCKOMOE M JIaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUIIUIO, MHEHHUC;

MPOBOJIUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT,
HCCJICIOBAaHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
0o0BeKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SIBJICHUSIMH, TIPOLIECCaAMU;

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh  OOOOIICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJICHUS, WCCIICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IICHHI;
MIPOTHO3UPOBATh BO3MOYKHOE PA3BHTHE IMPOIECCa, a TAKKE BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmarueii:



BBISIBIIATH eOUIUTH HHOOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC U ISl PELICHHUS 3a/1a4K;

BbIOMpaTh MHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHbIX  THIIOB,
aHaJM3UPOBaTh, CHUCTEMaTU3HPOBATh U MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IMpEICTaBICHHUS;
CTPYKTYpUpOBaTh WHGOPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATh TpadUUIECKH;

OLICHUBATh  HAA&KHOCTh  MH(POpMALMU 1O  CaMOCTOSITENIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYyHUKAGmMueHble Oelicmeus, 0becneuusaom
CHOPMUPOBAHHOCTb COYUATLHBIX HABBIKOS 00YUAIOUWUXCSL.
OO0urenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBHUSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHMsI B YCTHBIX M IMCBMEHHBIX TEKCTax, JaBaTb
MOSICHEHUSI TI0 XOJy PELICHHs 3a/1auyd, KOMMEHTUPOBATH MOJYYEHHBIN
pe3ynbTar;

B X0Ji¢ OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOM
TEMBI, IPOOJIEMBbI, pelIaeMO 3a7ja4uH, BbICKAa3bIBaTh UJIEU, HALIEJICHHBIE
Ha TMOWUCK pEUIEHUS; COIMOCTABISATh CBOM CYXACHHUS C CYKICHUAMHU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaThb PAa3IUYUE U CXOICTBO
NO3UIMM; B KOPpPEKTHOU (opMe (OpMyIupOBaTh pa3HOIIACUS, CBOU
BO3PaXXCHUS;

MPEACTABISATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHHS C Yy4€TOM 3a7ad [pe3eHTalMu U 0coOeHHOCTeH
ayJIUTOPHH.

CoTpyIHHYECTBO:

MOHUMAaTh HW  HUCIOJIB30BaTh  MPEUMYINECTBA  KOMAaHIHOW W
WHIUBUyIbHOW PabOThI MPU PEIICHHH Y4eOHBIX 3a7ad; MPUHUMATH
IeJlb  COBMECTHOM  JIEATENbHOCTH, IUJIAHUPOBATh  OpPTaHU3AIUIO
COBMECTHOUM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 000011aTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCyxkIeHus, oOMeH
MHEHUM, «MO3TOBBIC IITYPMbD» K WHBIC); BBHIMOJHATH CBOI YacTh
paboThl W KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU WICHAMH



3)

KOMAaH/Ibl; OLIEHWBATh KAa4eCTBO CBOETO BKJAJga B OOIIMN MPOAYKT IO
KpUTepusaM, chOpMYyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.
Vuueepcanvnuvie  pecynamuenvle  Oeiicmeus,  obecnedusaion

Gopmuposarue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJISITh IUIAH, QJITOPUTM pELICHUA 3aJadd, BBIOUPATH CIOCOO

pelIeHrsT ¢ Y4€TOM HUMEIONINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTUPOBATH BApUAHTBHI PEIICHWA C y4ETOM HOBOH
uHopMarmm.

CaMOKOHTpOJIb:

BIIQZICTh HABBIKAMH IIO3HABATEIBHOW pepIECKCHH KaK OCO3HAHUS
COBEpPIIAEMBIX  JEHCTBUM W  MBICIHUTENIbHBIX  MPOLECCOB, HUX
pe3yNbTaTOB; BJIAAECTh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Mpoliecca U pe3ysbTaTa peuIeH!s MaTeEMaTUYECKOH 3a1auH;
MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a/1a4d, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa IEIU U YCIOBUSIM, OOBICHATH
MPUYUHBI JOCTHXKEHUS WIIK HEOCTHKEHUS PE3YyJIbTaTOB ACSATEIbHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHne y4yeOHOTO Kypca «AnreOpa M Hayajga MaTEMaTHYECKOTO
aHajiM3a» Ha YPOBHE cpeaHero oOiiero oOpa3zoBaHMs JIOHKHO 00eCTeYrBaTh
JTOCTIKCHHE CIEAYIOIINX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yucia 1 BbIYUCICHUSA

OnepupoBarh NOHATHUSAMU: PALMOHAIBHOE W JIEMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

BoinonHaTe  apudmernyeckue — onepanud ¢ palMOHAIBHBIMU U
NENUCTBUTEIBLHBIMHU YHACIAMU.

BoimonusaTe  mpuOMMKEHHBIE — BBIYMCICHHS,  WCIOJB3Yys  IpaBUIIa

OKPYIJICHUA, ACJIaTh IPUKUIKY U OLICHKY PC3YyJIbTaTa BBIUKCJICHUH.



OnepupoBaTh NOHATUSAMU: CTENEHb C LENbIM IOKA3aTeNeM; CTaHJapTHas
dopma 3amucu JACMCTBUTEIHHOTO 4YHCHA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOAIYI0 (OpPMY 3amUCH JEHCTBUTEIBHBIX YHUCEN s
pEeLICHUS IPAKTUYECKUX 3a7a4 U ITPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATHSAMHU: CHHYC, KOCHHYC M TaHT'€HC IPOU3BOJIBHOIO
yIia; HCHOJb30BaTh 3alKMCh IPOM3BOJIBHOIO yrja 4Yepe3 oOpaTHbIE
TPUTOHOMETPUUYECKUE (QYHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palMoOHaIBHOE, UPpALMOHATIBHOE yYpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPHUYECKOE YPaBHEHUE;

BoinonHsATe peoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBHIPAKEHUH U pellIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrinonHaTe TpeoOpa3zoBaHus LEJbIX, PAIMOHAIBHBIX U UPPAMOHAIBHBIX
BBIDQXKEHU M pemarb OCHOBHBIE THIBl LEJIbIX, pPAaUUOHAIBHBIX U
MPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS W HEPABEHCTBA I PELICHHUS MaTEMaTUYECKUX
3a]1a4 U 3aJ1a4 U3 pazIu4HbIX 00JacTeil HayKu U pealbHOM )KU3HU.

MopenupoBaTh peajibHbIE CHUTYallUM Ha A3bIKE anreOpbl, COCTABIISTH
BBIPQ)KCHMSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIIEI0BATh
HOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alapara ajreOphl.

DOyHKUUM U TPaduKu

OnepupoBarh MOHATUSAMU: (DYHKIMS, CMOCOOBI 3amaHus  (PYyHKIUH,
00JIaCTh ONpe/AesieHuss U MHOXECTBO 3HaueHU (yHKUMH, rpaduK (DyHKIHH,
B3aUMHO 0OpaTHBIC (PYHKIIUH.

OnepupoBaTb MNOHATHUAMU: UYETHOCTb M HEYETHOCTh (YHKUUH, HYJIU
(YHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpad@uku GyHKIMM 71 pelIeHUs YpaBHEHUH.

Crpouth ¥ 4YMTaTh TpaQUKA JHHEHHOW (YHKUMH, KBaJpaTUYHOU
(YHKUMU, CTENEHHON (YHKIUHU C LENbIM [TOKa3aTeJIEM.

Hcnonb3oBath rpaduku (QyHKUMH A7 HCCIEIOBAHUS MPOLIECCOB U
3aBHCHMOCTEH MpHU peLIeHNH 334a4 U3 JPYTUX YUEOHBIX MMPEIMETOB U pealbHON
KU3HU; BhIpaXaTh GOpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hauvana mareMaTH4ecKoro anajausa

OnepupoBaTh MOHATUSMHU: TOCJIEIOBATENBHOCTh, apuU(pMeTHUecKas U
re€OMETpPUYECKast IPOrPECCUM.

OmnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIIas TIeOMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIE reOMETPUUECKON MPOrPECCUHU.



3amaBaTh MOCAEAOBATEILHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonws30BaTh CBOMCTBA MOCJIEAOBATEIIBHOCTEM W MPOTPECCUU IS
pellIeHUs pealIbHBIX 3aJ1a4 MPUKIIATHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBatTh NOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —amnmapar [Jjisi ONHCaHUus
peaJbHBIX MPOIECCOB W SIBIICHUM, MPHU PEIICHWH 3a7a4 U3 JIPYTUX Y4eOHBIX
MIPEIMETOB.

OnepupoBaTh  NOHATUSIMH:  ONPEICICHUE, TeOopeMa,  CIEACTBHUE,
JIOKa3aTeJILCTRO.

11 KIIACC

Yucua ¥ BbIYHCICHUSA

OnepupoBaTh NOHATHAMHU: HATypalbHOE, LEJIOE YHUCIO; HCHOJIb30BATh
IPU3HAKA JEIUMOCTH LEIbIX YMCEN, pPAa3JIoKEHUE YHUCIa Ha IPOCTHIC
MHOKHTEIIN ISl PELICHUS 3a4a4.

OrneprpoBaTh MOHATUEM: CTEIIEHB C PALTMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JIOTApU(PM YHUCIIA, JECATUUYHbIE U HAaTypalbHbIE
Jorapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh cBOICTBAa CTENEHU Ui NPEeoOpa3oBaHUSl BBIPAXKECHMIA,
ONEPUPOBATh MOHIATUSMHU: IOKA3ATENIbHOE YPABHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinmonHsATe npeoOpa3oBaHMsl BBIPAXEHHUM, COAEpKalIMX JIorapu(Mbl;
OMepUpOBaTh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIbI JJOrapU(PMUUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxoaute pemienus npocTenimx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHHUN U €€ PEILICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPAaBHEHUM Ul PELICHUS IPAKTUYECKUX
3azay.

Haxomute  pemeHuss  OpoOCTEMIIMX  CHCTEM W COBOKYIIHOCTEH
PALMOHAIIBHBIX YPABHEHNN U HEPABEHCTB.

MonenupoBaTh peaibHbIE CHTyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIDAXXEHUSA, YPAaBHEHMS, HEPABEHCTBA W CHUCTEMBI 10 YCJIOBHUIO 3aJa4H,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCTIOJIB30BAHUEM alllapaTa anreopsl.

DYyHKIUHN U TPAPUKU



OnepupoBaTh TOHATUSAMHU: TMepUOAWYECKas (QYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyma (GYHKIUH, HauOosbliee u
HauMEHbIllee 3HAUCHHUS (YHKIMU HA HPOMEXKYTKE; HCIOJb30BaTh MX IS
UCCIIEIOBaHUsl (PYHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTh NOHATUSAMU: TPAPHUKHU MTOKA3ATEIBHOMN, JorapuMuueckoit u
TPUTOHOMETPHUECKUX (PYHKIIHI; N300pakaTh UX Ha KOOPJUHATHON MIIOCKOCTU
Y UCIIOJIB30BaTh JUJIS PELICHUs YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU Tpa@UKu  JTUHEHHBIX
YPaBHEHUH M MCIOJB30BATh UX JJI PELICHUS CUCTEMBI IMHEHHBIX YPaBHEHUM.

Ucnonp3oBath Tpaduku (QyHKOWA [ WCCICAOBAHMS TPOIECCOB M
3aBHCHMOCTEH U3 IPYTUX YUeOHBIX AUCIUTUINH.

Hayana mareMaTH4eCKOro aHAIN3A

OnepupoBaTh MOHATUSIMHU: HENpepblBHas  (QYHKOUS; [POU3BOJHAS
(YyHKUMY; UCIIOJIB30BATh T€OMETPUUYECKUN U (PU3HUECKHUI CMBICI TPOU3BOAHOM
JUTSL pelieHus 3a/1ay.

Haxonuth  OpoOW3BOAHBIE  3JEMEHTAapHBIX  (DYHKIMH,  BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonp30BaTh MPOM3BOAHYIO  JUIsl  UCCENOBaHUS  (PyHKUMHM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHATH PE3YJNbTAaThl HUCCIEIOBAHUS K
MIOCTPOCHUIO TPahUKOB.

Hcrons30BaTh MPOU3BOAHYIO ISl HAXOXKIACHUS HAWIYULIETO PELICHUs B
PUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: TIepBOOOpa3Hasi M HWHTETpayl; IOHHUMATh
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTErpaia.

Haxonute mnepBooOpa3Hble AJNEMEHTapHbIX  (PYHKUUH;  BBIYUCIATH
uHTerpan no popmyne Hetorona—Jleitonuiia.

Pemate npukiiagHele 3a/1a4, B TOM YHCIIE COLUAIBHO-3KOHOMHYECKOTO U
(u3nuecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOTO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KonTpoabubie IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
MHoXkecTBa paliMOHAIIBHBIX U bu6nuoreka [IOK
JNIEUCTBUTENLHBIX YHcell. PalimonanbHbIe 14 1 https://m.edsoo.ru/7f413368
ypaBHEHUS U HEPABEHCTBA
®ynxuuu u rpaduku. CTeneHs ¢ IeIbM 6 Bub6mmorexa IIOK
OKa3aTeTeM https://m.edso00.ru/7f413368
Apudmernueckuii KOpeHb N—O1 CTETIEHHU. 18 1 brbmorexa [IOK
WppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA https://m.eds00.ru/7f413368
DopmyIsl bubnmnorexka HOK
TPUTOHOMETpUH. T pUroHOMETpHUUYECKHE 22 1 https://m.eds00.ru/7f413368
ypaBHEHUS
bu6mmoreka [IOK

HocnenoBaTebHOCTH U POrPECCHH 5 https://m.edso0.ru/7f413368
[ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3ALIUS 3 1 Bubmiorexa [TOK
SHAHUH https://m.edso0.ru/7f413368

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KoauyecTBo yacoB

IIpakTnyeckune dnexkTpoHHbIE (HUPPOBHIE)
Nen/m | HaummeHoBaHMe pa3iesioB U TeM NMPOrPpaMMBbI KoHTpoabHbIe
Bcero padoThI o0pa3oBaTe/IbHbIE pecypchl
padoThI

CreneHs ¢ pallMOHAIbHBIM [10KA3aTEIEM. bubmumoreka [IOK

1 [okazarensHas Gynkuus. [TokasaTenbHbie 12 1 https://m.edsoo.ru/7f413368

yYpaBHEHHUS M HEPABEHCTBA

Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue bubmorexa IIOK

2 yDABHEHNS 1 HEpABEHCTBA 12 https://m.edsoo.ru/7413368
Tpuronomerpuueckue GyHKIMU ¥ UX TPAPUKH. Bubmnorexa [JOK

1 .

3 TpHIOHOMETPHHUECKHE HEpABEHCTBA 9 https:/m.edso0.ru/7f413368
bubnmoreka [{OK

4 ITponssoanas. [IpumeHeHne Npon3BOAHON 24 1 https://m.eds00.ru/7f413368
bubnmoreka [{OK

5 VHTerpai 1 ero NpuMeHeHus 9 https://m.edso0.ru/7f413368
3 bub6nuorexa IIOK

6 CucTembl ypaBHeHHi 12 1 https://m.edsoo.ru/7f413368
Bbubnunorexa LIOK

! Hatypaibhble 1 uesble qucia 6 https://m.edsoo.ru/7f413368
3 IToBTOpenue, 0000IIEHHE, CUCTEMATU3AIIMS 18 ) bubaunorexa IOK

SHAHUI https://m.edsoo.ru/7f413368

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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