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MNOACHUTEJIBbHAS 3AIINCKA
Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaiga MareMaTHYE€CKOTO aHaln3a» SIBISETCS OJHUM W3
HanOoJIee 3HAYMMBIX B ITPOTPaMME CTapIliel ITKOJIbI, TOCKOJBKY, C OJTHOM CTOPOHHI,
OH 00ecCreynBaeT WHCTPYMEHTAIbHYIO 0Oa3y Uil U3y4YEeHHUS BCEX €CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (DOPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJICHWE YYalluXcsi Ha YpOBHE, HEOOXOJMMOM JJii OCBOCHHSI KypCOB
uH(OpMaATHKHU, OOIIECTBO3HAHUS, UICTOPHUH, CJIOBECHOCTU. B paMkax 1aHHOrO Kypca
y4aniyecs OBJIaJIeBaAlOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIHpyeT CBOU JOCTUKEHUS B MaTeMaTH4EeCKOH (opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUueCKOro aHajIn3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHUS] 3aKOHAMU (PU3UKU, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaTeMaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHajoruo, GopMHUpyeT KpeaTUBHOE U KPUTHUUYECKOE MBIIUICHUE. B xo/1e n3yueHus
anreOppl M Havajl MaTEMaTUYECKOro aHaiu3a B CTapllied IIKoJe ydJalluecs
MOJIy4atOT HOBBIM ONBIT pEIIEHUS MPUKIAAHBIX 33]ad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIpETaIluu
MOJYYECHHBIX  PCEIICHWM, 3HAKOMSATCS C  MpUMEpPaAaMU  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAyKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcsl Kak 4yepe3 y4eOHbIH Marepuai, CIocOOCTBYIOUUN (hOpMUPOBAHHIO
HAy4YHOTO MHPOBO33pEHMS, TaK U 4epe3 crnenuduky ydeOHON eaTebHOCTH,
TpeOyrolen CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTETHLHOMN
KOHIICHTPAI[MM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHbBIN PE3yIIbTaT.



B ocHoBe MeToanku 00ydeHus anredpe u HauajaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00YUYCHHUS.

Ctpykrypa Kypca «Anredpa 1 Hayajia MaTeMaTHYEeCKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JUHUU: «Uucina W BBIYUCIECHUSY,
«Dynkuun u rpa@ukn», «YpaBHeHUs U HEpaBEeHCTBa», «Hauana maremaTudeckoro
aHanu3a», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIUYECKIE
JUHUM W3Y4YalTCs Ha MPOTSHKEHMHM JABYX JIET OOy4YeHUsT B CTapllied IIKOJIE,
€CTECTBEHHO JIOMOJIHSASA APYT APyra U MOCTEINEHHO HACHIIAsACh HOBBIMH TEMaMU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepKaHHE HECKOJbKMX MAaTeMAaTHMYeCKUX JUCHMIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIN3, TEOpHsl MHOXECTB U Ap. [1o Mepe Toro
KAaK y4allluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMAaTHUYECKUM armapaToM, y
HUX TI0CJIEIOBATENIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYIO MOJIENb PEAIbBHOW CUTYAllMU, IPUMEHATh 3HAHMUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [Js peleHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHON MaTeMaTHYECKOM 3ajadd, a 3aTeM
MHTEPHPETUPOBATH NOJYUECHHBIN PE3yJIbTAT.

CopnepxkaTenbHO-MeTOANYECKass TUHUA «YUucna U BBIYMCICHUS» 3aBEpILIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JACHCTBUTENBHOIO YHCIA, YMEHUE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh NPUKUAKY, OLECHHUBATh
pesynbpTar. OOyuaromyecs TOJyYarOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEMCTBUM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pazJiele MpOorpaMMbl
MPEIYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aAad. OOyuaroluecs OBIAIE€BAIOT
pa3IMYHBIMM METOJIAaMU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEpaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIb3YIOTCS IPU MCCIIEAOBAHUMI
GyHKIMNA C TTOMOIIBIO TTPOU3BOMHOM, PENICHUHM TPHUKIAAHBIX 3a/ad W 3a]ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HaueHud (QyHkuu. JlanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBITIOJIHATh pacy€Thl 1o ¢dopMmysaMm, MpeoOpa3oBaHUs IEIBIX, PAMOHATIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE€ BBIPAKECHUM,
COJEpKalIMX CTENeHUu U Jiorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuaia IpOUCXOIUT ajJbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO



MBILUICHUS y4amuxcs, (OPMHUPYIOTCSI HaBBIKM JEAYKTHBHBIX pPacCyXICHUH,
paboThl C CHUMBOJBHBIMH (OpMamu, MPEICTaBICHUS 3aKOHOMEPHOCTEH u
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. Anrebpa npesyiaraet 3¢ hekTHBHbIC
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK 3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DYyHKIUM U TpaduKku» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
II0CJIEIOBATEIBHOCTh NU3YUYEHU MaTepraia. M3ydeHne cTeneHHoM, T0Ka3aTeJIbHOM,
Jgorapu(pMUUECKONl U TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMCTB M TpaluKOB,
UCIOJIb30BaHue (PYHKUUHN Ul pelIeHUs 3a4ad U3 JPYTuX y4eOHBIX MPEIMETOB U
peanbHONM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYECKUM AHAIU30M, TaK M C
pElIeHNeM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM OosbllIoE BHUMAHUE YJIEsETCA
(OpMUPOBAHNIO YMEHHUSI BBIpaXKaTh (POpPMyIaMH 3aBUCUMOCTH MEXAY pa3IndHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIYYCHHbIE (YHKLIHUH, CTPOUTh UX TpauKu.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXK]ly BEJIMYMHAMU B pa3InyHOMN popme:
aHAIMTHYECKOW, Tpaduueckod U cioBecHOHM. Ero wu3ydeHue crnocoOCTBYET
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTM K O0O0OOIIEHHIO U
KOHKPETH3al1uH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHUsA «Havama mMareMaTMdeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpaduKu (PyHKLIUMN, OPEAeNATh UX HAanOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOEHUSI MaTeMaTHYECKUX MOJENIe pEeabHbIX CUTYalHWi, HaXO0XIACHUS
HaWIy4ylIEero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOI0 aHajlu3a CIOCOOCTBYET
pPa3BUTHIO a0OCTPAaKTHOTO, (POPMaIbHO-IOTUYECKOTO0 U KpPEATHBHOTO MBIIUICHHUS,
(bopMHpPOBaHUIO YMEHUIN paco3HaBaTh MPOSBIICHUS 3aKOHOB MaTEMaTUKU B HayKe,
TEXHUKE M HUcKyccTBe. OOywaromuecs y3HAIOT O BBIJAIOLIMXCS pe3yjbTaTax,
NOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopeprxarenpbHO-MeTOANYECKasl TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. [ €0peTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-



MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havaja MaTeMaTHYECKOrO aHAaJIN3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTHYECKOTO  MOJIEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
3TUX MOJIENel ¢ MOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTHYECKOTo aHalu3a U
MHTEPHPETALNH OJYYEHHBIX pe3yJbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXAbIA U3
pa3aesoB IporpaMmsl, IOCKOJIbKY BECh MaTepUa Kypca IUPOKO UCIIOJIb3YETCS IS
pelleHnss NPUKIAAHBIX 3anad. llpu pemeHun peanbHbIX MPaKTUYECKUX 3ajad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HMCIOJB30BATh AHAJIOTHIO, 0000IAaTh M KOHKPETHU3UPOBATh
npobnemy. [lesareapbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anredpa v Hayaia
MaTE€MaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM 1u1aHe Ha U3ydeHue Kypca aareOpbl U Hauall MaTEMaTUYeCKOTO aHAIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kitacce u 3 yaca B HEJICINIO B
11 knacce, Bcero 3a jiBa roaa ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

Yucaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0elt U MPOLEHTOB JUIsl PEIIeHUs] MPUKIAJAHBIX 3a/lay U3 Pa3IMYHBIX OTpaciien
3HAaHUU U pPEaJbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
ApudmeTnueckne omnepandd ¢ JACHCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYUCJICHUS, IPABUIJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOM  cremeHu.  JleicTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
WHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IprMeHEHNE ypaBHEHNU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a]a4 U3 pa3IMYHbIX 00JacTel HayKU U peasibHOM JKU3HU.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneneHus U MHOXECTBO 3HadeHHi (ynkumuu. Hymu yHkumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE QYHKIUY.

Crenennast QyHKIHS ¢ HATYypaJbHBIM U IIEJIBIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.



Hauana MaTeMaTH4eCKOro aHajan3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEA0BATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmernueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yoObiBaromas
reoMmerpudeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH IreOMEeTpUYECKON
nporpeccun. @opmylia CIOXKHBIX MPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pELICHUS PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONMCaHUs pPeabHBIX
MPOIIECCOB U SBJICHUH, IIPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX IPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHabie u niensie yncina. [IpusHaku 1eIMMOCTH LEIbIX YUCEl.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIECHHU.

Jlorapudm yucna. JleciTHUHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAILIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEHWHBIX ypaBHEHHUN. PellleHne NpUKIaaHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHUN.

CucTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHN U HEPABEHCTB.

IIprMeHneHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a/1a4 v 3a7]a4 U3 Pa3InuHbIX 00J1acTel HAYKW U PEATbHON KU3HHU.

DyHKIUHN U TPaPUKH

Oyuknus. [lepuoanueckue pynkumu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
Maxkcumymbl 1 MUHUMYMbI (yHKUMU. HanGosnbiiee M HauMeHblee 3HAUCHHE
GbyHKIIUUA Ha TPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u Jorapudpmuueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB QyHKIUN JUIsl pelICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.



Hcnonp3oBanne rpadukoB (yHKUUNA Ui HCCIENOBAHUS TIPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUMW 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

[TIpousBognass  ¢yHkuuu. ['eomeTpudeckuii. W (QU3HUECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBoguble  3neMeHTapHbIX — QyHKiui.  Dopmysnsl  HaXOXKAECHUSA
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIHUIA.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HanOobIIero U HAaMMEHbIIEro 3HaYyeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4IlIero peELIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpuyeckuid U (Qu3nyeckuili cMmbici. Brruncinenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO NpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUA,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUCHTaIlMel Ha MPUMEHEHUE MaTEMaTHYECKUX 3HAHUU JUIs PEIICHHsS 3ajady B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKd M  OOLIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOM KyJIbTYypoW KaK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIISAITh MPOEKTHYI0 M HCCIEHOBATENbCKYIO JAESITENIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  nosmasamenwvuvie  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPsIMBbIE U OT TMPOTHUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHUS U BBIBOJBI MO Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISIBIIATH Ne(UIIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJIT OTBETa HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MHPOPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOIIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS IO XOJYy PELICHUS
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YJIbTAT;

B X07I¢ 00CY>KJIEHUsI 3a]1aBaTh BOIPOCHI 0 CYIIECTBY O0CYKIaeMOH TEMBbI,
npoOJieMbl, peraeMon 3aa4uu, BhICKa3bIBaTh HJICU, HAIIEJICHHBIC HA TIOUCK
pEIICHUsA; COMOCTABJIATh CBOU CYXKACHUA C CYXICHUSIMHU JAPYTUX
YYaCTHUKOB JUajora, oOHapy>KMBaTh pa3iMuhe M CXOJICTBO MO3UIIUMA; B
KOpPPEKTHOU popme PopMyTUpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
MPECTaBIATh pE3yIbTaThI pelieHust 3aj7a4Hu, AKCIIEPUMEHTA,
HCCIIeIOBAHUS, ITPOCKTA; CAMOCTOSTEILHO BEIOUPATh opMaT BBICTYIUICHUS
C y4€TOM 3a7a4 MPE3EHTALMU U OCOOCHHOCTEH ay IUTOPUH.

CoTpyHUYECTBO:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, JIOroBapuBaThCSA, OOCYXKIATh MPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JICUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
chOpMYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TIO3HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEpULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PEIICHNHN 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEMH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAHTh OIMIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIM3ay
Ha YpPOBHE CpEHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIeYMBATH JOCTUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JeCATUYHAs IPOOb, MPOLIEHTHI.

BeInonHAT,  apupMETUYECKHE  ONepalud € paldOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMKEHHBIE BBIUUCIEHUS, UCITIONB3YS MpPaBUiia OKPYTJIEHUS,
JIeJIaTh IPUKUIKY U OLIEHKY Pe3yJIbTaTa BEIYMCIICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
MCITIOJIB30BaTh MOAXOAAUIYI0 (DOPMY 3alUCU NEUCTBUTENBHBIX YUCEN AJI PELIECHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHNS JAHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIbBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BrImonHITh mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX W UPPAUOHATBHBIX
BBIPAKEHUH U PEIIaTh OCHOBHBIC THUIIBI LIENBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

MonenupoBaTh peaidbHbIE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIPDAXKEHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJIEH C UCTIOIB30BAHUEM alllapaTa anreopsbl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHIMH: (PYHKIIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
OTNpEe/eNICHNs] M MHOXXECTBO 3HadeHH (yHKuuu, Tpaduk (QyHKUIHUH, B3aHMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLINU, HYIM (QYyHKLHUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIUN A peICHUS] YpaBHEHHIA.

Crpouthk U unTaTh rpauKu TMHEMHON (QYHKIMH, KBAAPATUYHON (PYHKLIHH,
CTETEHHOMN (PYHKIIMH C IIEJIBIM IT0Ka3aTeIeM.

Hcnonp3oBate rpadpuku (QYHKUMHA Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYTUX y4E€OHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEX]ly BEJIMUYUHAMH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasg Te€OMETpUYECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3aaBaTh NOCIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcronb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MIPOTPECCUM IS PEILICHHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJIs1 ONMCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX y4EOHBIX IIPEIMETOB.

OnepupoBath  MOHATUSMHU: omnpeneneHne,  Teopema,  CIEJCTBHUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSIMH: HATYPAIbHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
MPU3HAKU JICJIMMOCTH LIEJBbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUAMU: JOorapu(Mm UHCla, TECITUYHBIE U HATypaibHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH TOHATUSIMH: IOKA3aTEILHOE YPAaBHEHHWE WM HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI TTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHUs BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBL;
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pEIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEMHBIX YPaBHEHUN MU €€ DPEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIDAKCHUSI, YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3a/1ayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara anreopsl.

@OyHKuHuU U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYyHKUHUSA, TMPOMEKYTKU
MOHOTOHHOCTH ()YHKLMH, TOUYKH OHKCTpeMyMa (yHKUMH, Hauboibpliee U
HauMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEN0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBarh MOHATUAMH: TpadUKU NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Ul PELICHUS YPABHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJAUHATHOM TIOCKOCTHU Tpa(UKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX I PEICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QyHKUMHA [UIS HKCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IpYruX y4eOHBIX AUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON AJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH TPOU3BOHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hbie 3JIeMEHTapHbBIX (PYHKIUI; BBIYUCISATH HHTErPa IO
dbopmyne Hrtorona—JleitOHura.

Pewars mpukiiagHele 3a7a4d, B TOM YHUCJE COLUAIBHO-DKOHOMMYECKOIO M
(bu3nYecKoro xapakrepa, CpeJICTBaMi MAaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Kontpoabubie | IlpakTuueckue
n/n NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
MHoxecTBa palliOHAIBHBIX U
1 eHCTBUTENIbHBIX Unces. ParmoHanbHbIe 14 1 bubmorexa LHOK
A -ral https://m.edso00.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6 bubnunoreka [JOK
MoKa3arejiemMm https://m.edso00.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 bubnnoreka [JOK
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA https://m.edso00.ru/1568aba3
DopmyJibl
4 T I/IFI)“OI}-;OMGT un. TpUroHoMeTpuIecKue 22 1 bubmmorexa [JOK
P puH.2p P https://m.edsoo.ru/1568aba3
YpaBHCHHUS
5 [TocnenoBaTenbHOCTH M POTPECCUN 5 bubmorexa HOK
A porp https://m.edso0o.ru/1568aba3
6 IToBTOpenue, 00001IeHNE, CUCTEMAaTH3AIUS 3 1 bubnnoreka [JOK
3HAHUU https://m.edso0o.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KosmnuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabubie | Ilpaktnueckme | (undposbie)
n/n MPOrpaMmMbI Bcero
padoThI paboTnI o0pa3oBaTe/bHbIC
pecypchbl
CreneHs ¢ paloOHaIbHBIM MTOKA3aTENICM.
1 [TokazarensHas pynkius. [TokazaTenpHble 12 1 bubmmorexa LIOK
YHICLHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmmueckast GpyHKITHA.
2 HOFapI/IiMquCKI/Ie q)yaB:eHI/Iﬂ u 12 bubmmorexa LOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckrue GyHKIMH U UX
3 r pa(bI/IKI/I T iFOHOMeTQ)IZ‘IeCIj(I/Ie 9 1 bubmorexa LHOK
p P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmoreka [JOK
4 I1 I I 24 1
POUSBOAHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
5 )41 9
HICTPAT 1 €TO TPHMEHCHI https://m.edsoo.ru/fl11c4afd
bu6mmoreka [JOK
5 12 1
6 Cucrempt ypasHenuii https://m.edsoo.ru/f11c4afd
7 HarypanbsHbIe 1 11€J16I€ YHuciia 6 bubmiorexa HOK
P H https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bubmuorexa [JOK
8 . 18 2
3HAaHUH https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
n OnepupoBaTh MOHATHSIMH: PAIlMOHATBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSTUYHASI IPpOOb, MPOIICHTHI
19 BoinonusaTe  apudMeTuueckue oOmepanud ¢ pPalMOHAIBHBIMU U
' JIEACTBUTEIILHBIMU YUCIIAMH
r BoimonHATe  npuONMKEHHBIE  BBIYUCICHHUS, HCIONB3Ys IpaBuia
' OKPYTJICHUS, AeNIaTh MPUKHUIKY U OIEHKY PE3yJIbTaTa BHIYMCICHHI
OnepupoBaTh NOHATUSMU: CTEIIEHB C LIEJIBbIM [TI0KA3aTEIEM, CTAHJapTHAS
14 dbopMa 3anucu 1eHCTBUTENBHOTO YKCia, KOPEHb HATypalbHON CTETICHU;
' MCIOJIb30BATh MOAXO0AIIYI0 (OPMY 3aIllUCH JEHCTBUTEIBHBIX YHCEN IS
pelIeHUs] TPaKTUYECKUX 33]1a4 U MPEICTABIECHUS JaHHBIX
OrnepupoBaTh NOHATHUSMHU: CUHYC, KOCHHYC ¥ TaHT€HC MPOU3BOJHLHOTO
1.5 yria; MCMOJb30BaTh 3alUCh MPOM3BOJIBHOTO yIiia uepe3 oOpaTHBIE
TPUTOHOMETPUYECKHE (DYHKITMU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh NOHATUSMU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO,
2.1 1enoe, paluoHalbHOE, HPpPalMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
95 BrimonHATe TpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHUN H
' pemaTb TPUrOHOMETPUUYECKHUE YPaBHEHUS
Brinonusate npeoOpazoBaHus LETIBIX, palMoOHaIBHBIX u
2.3 HUPPAIMOHATFHBIX BBIPAKEHUH M pENIaTh OCHOBHBIC THIIBI IICJIBIX,
palMOHANBHBIX U UPPALMOHATBHBIX YPAaBHEHUI U HEPABEHCTB
Y [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHUS] MAaTEeMAaTHUYECKUX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peanLHoﬁ KHU3HU




MonenupoBaTh pealibHble CUTYallMd Ha SI3bIKE anreOpbl, COCTABISATH

BBIPQXXCHUS, YPAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO  3a/ayd,

2 UCCJIEIOBATh IOCTPOCHHBIE MOJEIU C UCIOJIb30BAaHUEM alllapara
anreOpbl
3 OyHKIMH U TpaduKH
OnepupoBaTh MOHATUSAMHU: (GYHKIHS, CIOCOOBI 3amaHusl (QYHKIIHH,
3.1 001acTh OMNpeneNeHnuss U MHOXKECTBO 3HaYeHMH (yHKIuH, rpaduk
(GyHKIHMH, B3aUMHO 00paTHbIC PYHKITUN
3.9 OnepupoBaTh TMOHATUSAMU: YETHOCTh W HEYETHOCTH (YHKIUH, HYIH
' GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBate rpaduku GyHKIUN A pelIeHus] ypaBHEHU I
3.4 Crpouth u uyHTaTh TpapuKH IJTUHEHHOW (DYHKIMH, KBaJpaTHIHOM
' byHKIUM, cTeneHHON (QYHKIIUU C LIEeTbIM MTOKa3aTeieM
Hcnons3oBare Tpaduku (QYHKIMHA I MCCICIOBAHUS IPOIECCOB U
. 3aBHCHMOCTEH MpHU pelIeHUH 3a7ad U3 JIPYruX y4eOHBIX MPEeIMETOB U
' peaslbHOM JKM3HM, BBIpaXarh (GopMyiIamMu 3aBUCHUMOCTH MEXKITY
BEJIMYUHAMU
4 Hauana maremaTtnyeckoro aHammsa
i1 OnepupoBaTh MOHATHUSMH: IOCIEIOBATEIBHOCTD, apu(METHYECKasT U
' reoMeTpHuecKasi IPOorpeccuu
OnepupoBaTh MOHATUSMHU: OECKOHEUHO YOBIBAIOIIas reoMeTpHYecKast
4.2 nporpeccusi, CyMMa O€CKOHEYHO YyOBbIBAIOUIEH TIeoMeTpuYecKou
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTE W IPOrPECCUU IS
' peIIeHHsT peabHBIX 3a7a4 MPUKIIAIHOTO XapaKkTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonmp30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapaT JUisl OIHCAHUS
5.2 peabHBIX TPOIECCOB W SIBICHUH, MPHU PEUICHUH 331a4 U3 JPYTUX
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTh MOHATHUSMHU: OIpeAETeHHe, Teopema, CJEACTBUE,

J0Ka3aTCJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTara
1 Yucina ¥ BBIYUCIICHUS
OnepupoBarh MOHATUSAMU: HaTypalbHOE, LEJN0E YHUCIIO; UCIIOIb30BaTh
11 MPU3HAKU JCIUMOCTH LEJbIX YUCEI, Pa3jI0KEHUE YUCIIAa HA MPOCThIE
MHOKHTENH JUIsl PELICHU 3314
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PAllMOHAJILHBIM [IOKA3aTEIEM
. OnepupoBaTh MOHATUSAMH: JiorapudM UYHUCIA, JIECATHYHBIE W
' HaTypajbHbIe JIorapu(MBI
2 VYpaBHeHMs U HEPABEHCTBA
[IpumensaTh cBOMCTBa cCTemeHW [UId NpeoOpa3oBaHUs BBIPAKEHMIH,
2.1 OIIEpUPOBATh MOHATUIMU: MOKA3aTEJIbHOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoImonsaTe npeobpazoBaHus BBIPAKEHUH, COAEPIKAIIUX JOrapu(MBbI;
25 ONEpUPOBaTh  TMOHATUSAMHU:  JIOTApU(PMUYECKOE  ypaBHEHUE U
' HEPaBEHCTBO; PeLIaTh OCHOBHBIE TUIIBI JOrapU(PMHUUECKUX YpaBHEHUIN
1 HEPaBEHCTB
2.3 Haxoauts pemieHust NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHM: CHCTEMa JIMHEHHBIX YpaBHEHHM U €€
2.4 pELIEHNE; UCIIONIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUHN JUIS PEILEHUS
MIPaKTUYECKUX 3aja4
25 Haxomute pemieHMss DNpPOCTEWIIMX CHCTEM M COBOKYITHOCTEHN
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallMM Ha SI3bIKE anreOpbl, COCTABISTH
28 BBIPAKEHUS, ypaBHEHUS], HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33/a4H,
' HCCIIeIOBaTh IOCTPOEHHbIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIUN 1 TpapuKu
31 OnepupoBaTh MOHATUSAMH: TepHoAUYEcKas (QYHKIUS, MPOMEKYTKH

MOHOTOHHOCTH (D)YHKILIMH, TOUKU dKCTpeMyMa (YHKLUH, HanOoJIbIIee U




HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha IPOMCEXKYTKE, UCIIOJIB30BATh UX IJIA

uccuenoBanus (GyHKINH, 331aHHOH rpaduKoM

OnepupoBaTh MOHATHAMU: Tpa(UKU MOKA3aTENBHOM, JOrapuMHUUECKOR

3.2 U TPUTOHOMETPHYCCKHX (DYHKIMIA, W300pakaTh UX Ha KOOPAMHATHOMN
TUIOCKOCTHU ¥ UCTIONIb30BATH JUISA PEIICHUs ypaBHEHUI U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JUHEHHBIX
3.3 YPaBHEHHH M HCHOJB30BATh WX JUISI PEHICHUS CHCTEMbI JIMHEHHBIX
ypaBHEHUH
34 Hcnonp3oBare rpaduku (yHKIMNA U1 UCCIEIOBAaHHS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYTUX y4eOHBIX AUCHUTUINH
4 Havana matematuuyeckoro ananusa
OmnepupoBarh TOHATHAMHU: HENpEpbIBHAs (QYHKIUS, TPOH3BOIHAS
4.1 (GyHKIMU; HCIONB30BaTh TEOMETPUYECKUNH U (U3MUECKUN CMBICT
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4
42 Haxomuth mpou3BOgHBIE SJIEMEHTAPHBIX (YHKUUN, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BENEHUS, YACTHOTO (DYHKIIUI
Hcnonp30BaTh MPOM3BOMHYIO UISI  HMCCIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATh Pe3yIbTaThl HCCIEIOBAHUS
K TIOCTPOCHHIO TparKOB
14 Hcnonb30BaTh MPOU3BOJHYIO IS HAX0XKJICHHS HAMITYUIIEro perieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKHX, 3a/1a9ax
45 OmnepupoBaTh TMOHATHAMHU: TEPBOOOpa3HAs W HMHTETpall; MOHUMATh
' reOMETPUUECKUH U (PU3NYECKHI CMBICI HHTErpaja
46 Haxomute mnepBooOpasHble 3JIEMEHTapHbIX (DYHKIMHA, BBIUNCIATH
' uHTerpai no gopmyse Hetotona — Jleiibnuna
47 Pemrats mpukIiiagHbIe 331291, B TOM YHCJIE COIMATBHO-IPKOHOMHYECKOTO

n (I)I/ISI/I‘{CCKOFO XapakTepa, CpeCACTBaAMU MATEMATUYICCKOT'O aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOHW, TMPOILIECHTHI,
OECKOHEUHBIE  MEepUOJUYECKHe  Jpobu.  ApudMeTHuecKkue  omepamuu ¢
1.1 paloHaIbHBIMU YHCIIAMU, PeoOpa30BaHusl YMCIOBBIX BhIpakeHUH. [IpuMenenue
npoOeil M MPOLEHTOB YIS PEeIICHHs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciieit
3HAHUM U peAIbHOM )KU3HU
[eWictBuTenbHble  4yKcia. PanvoOHaJbHBIE W HMPpPALMOHAIBHBIE  YHCIA.
1.2 ApudmeTrnueckue omepanuu ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpubmmkEHHbIE
BBIUMCIICHHSI, TPABUIJIA OKPYTJICHUS, TIPUKHJIKA U OIICHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nensiM mokaszareneM. CtanaapTHas Gopma 3amucy IeHCTBUTEIHHOTO
1.3 yucna. Mcnonb3oBanue moaxoasimeid GopMbl 3aUCH JEHCTBUTENBHBIX YHCEN IS
pEIICHUS TPAKTUICCKUX 33]a9 U TIPECTABICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JefcTBus ¢ apudMeTHIeCKUMHU
' KOPHSIMH HAaTypaIbHOW CTCTICHH
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
25 [TpeoGpa3zoBanue TPUTOHOMETPHUUECKHUX BBIPKEHHI. OcHoBHbIE
' TPUTOHOMETPHYCCKHE (HOPMYITBI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Metof
' WHTEPBAJIOB
24 Pemenue nensix u IpoOHO-PAIIMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne uppannoHaibHBIX ypaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpruUeCKUX ypaBHEHUI
27 [IpumeHeHre ypaBHEHUN M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKUX 3a7ad U
' 3a]1a4 U3 pa3IU4HbIX 00J1aCTel HayKu U peaibHON )KU3HU
3 OYHKIMH U TpaduKu




31 OyHKIus, cnocoOsl 3ananus GyHkiuu. ['paduk ¢ynkuuu. B3aumuo obOpaTHbIE
' byHKIIUN
39 Ob6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢GyHkimu. Hymm ¢yHkumm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUN
33 CrenenHast (yHKIUS C HATypalbHBIM M LEJIbIM TOKa3arenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
34 TpuronomeTrpudeckas OKpy>KHOCTb, OIIpeIeSIeHHE TPUTOHOMETPUYECKUX (PYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro anaamsa
" [locnenoBarenbHOCTH, CIOCOOBI 3alaHus IOcien0BaTeNbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
Apudmerndeckass W TreoMeTpHuUecKas mporpeccud. beckoHeyHO yObIBaromas
42 reoMmerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeoMeTpUUIECKOi
' nporpeccur. @opmyiia CIOXKHBIX MPOLEHTOB. Vcrosb30BaHUE MPOTrpeccuu AJis
pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
MHOXeCTBO, oOmepalnuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [TpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara i ONUCAHUS peaJbHbIX
IIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna ¥ BBIYUCICHUS
1.1 Harypanbnsle u nensle yncina. [IpusHaku 1eIMMOCTH LENBIX YHCET
1.2 Crenens ¢ palMOHAIBHBIM NOKa3arenaeM. CBOKCTBA CTEIIEHH
1.3 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol
25 [IpeoOpa3zoBanne BbIpaKeHH, COEPIKALIUX CTENEHH C palliOHATbHBIM
' MIOKa3aTeseM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB




2.4

[ToxazarenbHbIE ypaBHEHUS! 1 HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA
26 CucreMbl JIMHEHHBIX ypaBHEHUH. PeleHue NpUKIAAHBIX 3a7ad C I[OMOILBIO
' CHCTEMBbI JINHEHHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKUX
' 3ajiay ¥ 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHON )KU3HU
3 QyHKIUHU U TpaduKu
Oynkuus. Ilepuonmueckne QyHkuuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIMH.
3.1 MakcuMyMbl 1 MUHUMYMBbI (pyHKuMu. HamOosblllee M HauMeHbIIee 3HAUEHUE
(GYHKLIHU Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIHN, UX CBOWCTBA U rpaduKu
3.3 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.4 Hcnonb3oBanue rpagukoB GyHKLUH A5 pellieHNs ypaBHEHUH U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKUMH JUIs  MCCIEJOBAaHUS  IPOLECCOB U
35 3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPU PEHICHUU 3a7ad U3 JPYrUX Yy4eOHBIX
IPEIMETOB U PeaIbHOM KU3HU
4 Havana maTemaTnueckoro anaimsa
4.1 HenpepbiBable pyHKIIMU. MeTOA HHTEPBAIOB /JIs pellIeHUs] HEPaBEeHCTB
4.2 [TpousBonHas Gynkuuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICT TPOU3BOIHON
43 [IpousBonHble 3neMeHTapHbIX (QyHKIMNA. DOpMysIbl HaXOXKIEHUS HPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIMH
[TpumeHeHHe NPOM3BOIHONW K HCCIIEAOBAHUIO (YHKIMHA Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. Haxoxxnenne HauboblIero 1 HaMMeHbIIEro 3HaYeHUs! QyHKIUU Ha
OTpe3Ke
[IpumeHeHre TPOU3BOJHOW JUISI HAXOXKICHHS HAWIYUIIero penieHusl B
4.5 NPUKIAIHBIX 3aJadax, s ONpEAENIEHUs CKOPOCTH IIpoLEecca, 3aJaHHOTo
dbopmyoit wim rpagukoM
4.6 [TepBooGpasnast. Tabnuma nepBooOpa3HBIX
47 WuTerpain, ero reomerpuueckuii 1 puzndeckuil cMpIci. Beruricienre nuTerpana no

dbopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeTHEero
0011ero oopa3oBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMU pELICHUs 3ajady;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATH MOHATUAMU: ONpEIEICHHE,
aKcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, JOKA3aTENbCTBO,
paBHOCWJIbHBIE ~ (OPMYJIHMPOBKM;  HPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE U MPOTHUBOMOJOXKHOE YTBEPXKICHHUE,
OPUBOAUTh HPUMEPbl M KOHTPIPUMEPHI, HCIOJIb30BATH METO
MaTeMaTUYeCKON MHAYKIIHUU; IPOBOJUTH J10KA3aTeIbHbIE PACCYKICHUS
OpU  pelieHuM 3a/ad, OLIGHWBAaTh JIOTMYECKYIO IPABUIBHOCTD
paccyXJIeHHUH; yMEHHME OIEepUpOBATh MOHSTUSIMHU: MHOXKECTBO,
HOJMHOXECTBO, ONEpPAlMM HaJ MHOXECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOXECTBEHHBI  ammapar Juisi OIMCAaHUS  PEaJbHBIX
IPOILIECCOB U SIBIICHUM U MPH PELIeHUU 33/a4, B TOM YHCIe U3 JAPYTHX
y4eOHBIX [TPEIMETOB; YMEHHE OIIEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN
rpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; UCIOIb30BaTh rpadsl IpH

peHICHUN 3a1a1

YMeHue onepupoBaTh MOHATUSAMU: HATypaJIbHOE YHCIIO, LEJI0E YUCIIO,
CTENEHb C LEJIBIM [TOKA3aTeIeEM, KOPEHb HaTypalbHOW CTEIIEHH, CTETICHD
C palMOHAJIBHBIM IIOKA3aTeJIeM, CTENeHb C JEHCTBUTEIbHBIM
nokaszareneM, JiorapudM UuCla, CHHYC, KOCHHYC M TaHIEHC
IIPOM3BOJILHOIO YHUCJIA, OCTATOK IO MOJYJIIO, PallMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIIO, MHOXECTBAa  HATypaJbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOIb30BaTh
NPU3HAKK JETUMOCTH, HAMMEHBIIUN OOIIMI JIeNUTeNb U HauMEHbIlee
oOuiee KpaTHOe, anropuT™ EBKINAA Npu perieHuu 3ajayd; 3HaKOMCTBO
C pa3jMYHbIMM TO3UIMOHHBIMH CHUCTEMaMH CUMCICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH U MpeoOpa3oBaHMs BbIPAXKEHUH CO

CTeNeHsIMH U Jiorapudmamu, npeoOpa3zoBaHus IPOOHO-PALIMOHATIBHBIX




BBIPQXEHHI; YMEHHE ONEepUPOBATh MOHATHSAMU: MOCIEI0BATEIbHOCTD,
apudMeTHuecKass ~ Tporpeccusi,  I€OMETpHYEecKas  Iporpeccus,
OeckoHEeYHO yObIBarol[asi TeOMETpUYecKass MpPOrpeccusi; yMEHHE
3aJaBaTh IIOCJIEJIOBATEIBHOCTH, B TOM UHUCJIE€ C IIOMOILBIO
PEKyppPEHTHBIX  (OpMyJ;  yYMEHHME  ONEpUPOBATH  MOHATHSIMHU:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3anucu KOMIUIEKCHBIX YUCel
(reomeTpuueckasi, TPUTOHOMETpPUYECKAass U airedpanyeckasi); yMeTb
MIPOU3BOJUTH apu(MeTHUYECKHe NEHCTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
IPUBOJIUTH  INPUMEPHI  HCIIOJNB30BAHMUSI  KOMIUIEKCHBIX  YHCEII;
ONEepUPOBaTh MOHATUAMM: Matpuma 2x2 u 3%3, omnpeaenuTenb

MaTpHULIbl, FEOMETPUYECKHUM CMBICIT OTIpEAETUTEINS

YMmenune OIICpHUPOBATH IMMOHATHUAMU: pallMOHAJIBHBIC, UPPALMOHAILHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘ICCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CHUCTCMbI; YMCHHC OIICPHUPOBATH
HNOHATHUAMUA:. TOXACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CHUCTEM; YMCHHC PpCIIATb YPaBHCHUA,
HCPAaBCHCTBA U CHUCTCMbI C IMOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbBI C IIapaMETpOM; IMIPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJI PCIICHUA MAaTCMAaTUUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (DYHKIIMU, OTPAaHUUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIMH, HanOoJIblllee U HaUMEHbIlIee 3HaUCHUS
(GYHKIMM Ha TPOMEXYTKE, HempepblBHAs (DYyHKIUS, aACHMIITOTHI
rpajpuka ¢QyHKUMM, TepBas W BTOpas HIpoOu3BOJHAs (yHKUHUH,
reoMeTpUYeCcKuil ¥ (PU3MUEeCcKHii CMBICI TPOU3BOIHOM, EpBOOOpa3Has,
onpeAeNnéHHbI MHTErpal; yYMEHHE HaxOJuThb acUMMOTOTHI Tpaduka
(YHKIMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMbI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHON
K TpaguKy (YHKIHU; YMEHHE HAXOIUTh MPOU3BOIHBIC 3JI€MEHTaPHBIX
GbyHKIUI; yMEHHE HUCHOJIb30BaTh IMPOU3BOJHYIO JUIS HCCIIEIOBAHUS
(byHKIMH, HAXOIUTh HAMOOJbIINE U HAMMEHBIINE 3HaYeHUs (PYyHKIHIA;
CTpPOUTh TIpaUKM MHOTOYJIECHOB C HCIIOJIb30BAHHWEM  armapara

MaTEMATUYCCKOI'O aHaJIn3a, MNPUMCHATH MPOU3BOJHYIO JJIA




HAXO0X/ICHUSA HAWIy4YIlIero pelIeHUs B NPUKIATHBIX, B TOM YHCIE
COIMANIbHO-O)KOHOMHYECKUX U  (U3MYECKHUX 3aJadax; HaXOIWTh
wiomaad u o0bEMbI GUTYpP C TMOMOUIBI0 HHTErpaja; HpPUBOIUTH
NpUMEpbl  MAaTEeMaTH4YEeCKOTO  MOJCIHUPOBAHUA  C  TOMOIIBIO

nuddepeHIATBHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMM: rpaduk ¢yHKuuMu, oOparHas
byHKUMA, KOMIO3UIUs GYHKIMN, TUHEHHAs (YHKIUSA, KBaApaTHYHAs
byHKIMSA,  pandoHaibHas — (QYHKOMS,  CTENEHHas  (QyHKIHUS,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUMHU, TOKa3aTeldbHAas M Jjorapugmuyeckas (yHKIUHM; YMEHHUE
CTpOUTH TpadUKN U3yUEHHBIX (DYHKIHMA, BBITOIHATH MpeoOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOIb30BaTh rpadUKU Il U3YYEHUS IPOLIECCOB
¥ 3aBHCUMOCTEH, PU PEIICHUHN 3a/1a4 U3 JPYTUX YIeOHBIX IPEAMETOB
U 33/7a4 U3 peaJbHON >XKU3HU; BBIpaXKaTb (HOpMyJaMH 3aBHUCUMOCTH
MEXy BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMA 115
pelleHMs ypaBHEHUH, HEpaBEHCTB U 33j1ay ¢ MapaMeTpaMu; U300paxkaTh
Ha KOOPAWHATHOM ITOCKOCTM MHOXKECTBA PpEIICHUN YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/ladyll Pa3HbIX TUIOB (B TOM YHUCIJIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Jja4u U3 00JIaCTH yIpaBiIeHUS TUUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHMsI, YpaBHEHHs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIOBHIO 3a/1ayM, MUCCIIENOBATh IOJyYEHHOE PEIICHUE H
OLIEHUBATh MPABJIONOA00HOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyalluy HA SA3bIKE MATEMATHKHU; COCTABIIATH BBIPAKECHMS,
YpPaBHEHUs, HEPABEHCTBA M UX CHUCTEMBbl II0 YCIOBUIO 3aJayH,
UCCIIE0BATh IIOCTPOEHHBIE MOJECIN C HCIOJIB30BAHWEM ammapara

anreOpbl, UHTEPIPETUPOBATH MTOJTyUYEHHBIH pe3yIbTar

YMeHue omnepupoBaTh IMOHATUSAMHU: CpeaHee apu(METHUYECKOE,
MearaHa, Haubosblllee M HaUMEHbIIIee 3HAUYEHUs, pa3Max, AUCIIEpCHs,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOrOo Habopa; yMEHHE MW3BIIEKATh,
MHTEPIPETUPOBATh MH(OPMaLMIO, TPEICTABIEHHYI B Tabauuax, Ha
auarpaMmax, rpagukax, OTpakarolyto CBOWCTBA peasbHBIX MTPOILECCOB
U SBIEHUI; NPEACTaBIATh HH(OPMALMIO C TOMOILIBI0 Ta0NHIl U

AuarpaMMm; HCCICAOBATL CTATUCTUYCCKHUEC MOAaHHBIC, B TOM YHCIIC C




OpUMEHEHHEM TIpapHUyYecKUX METOJ0B M JJICKTPOHHBIX CPEICTB;
rpaduyueckd HcCIeIoBaTh COBMECTHBIE HAONIONCHUS C TOMOIIBIO

JuarpaMM pacceuBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUAMU: CIYYalHBIA ONBIT U CIydailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOATHOCTh C HCHOJB30BaHUEM IpaUuecKuX METOJOB; MPUMEHSThH
(GOpMYJIBI CIOXKEHHUS U YMHOXXCHUS BEPOSTHOCTEH, POpPMYITy TOITHOMA
BEpPOATHOCTH, Gopmyny bepHymin, koMOuHaTopHbIe (aKTBl H
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHH; yMCHHE
OTEepUPOBaTh TMOHATHSIMH: CIydyailHash BeJIMYMHA, pacIpenelcHue
BEPOSITHOCTEH, MATEMATHYECKOE OXKUIAHUE, TUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4aiHOW BENWYMHBI, (YHKUUU paclpelesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  MOKa3aTeJIbHOTO M HOPMAaJIBHOTO
pacrnpeeNnieHuii; yMEHHUE HCMOJb30BaTh CBOMCTBA  HM3yUYEHHBIX
pacripeneneHuid IJis petieHus 3aa4; 3HAKOMCTBO C MOHATUSIMH: 3aKOH
OONBIIMX YHCEN, METOJAbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE
NPUBOAUTH TPUMEPHl MPOSBIEHUA 3aKOHAa OOJNBIIMX YHCET B
OPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATH
MOHSATUSMU: COYETAHHME, TEPECTaHOBKA, YHCJIO COYETaHUH, YHUCIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHSITh KOMOMHATOPHBIE
(bakThl U pacCy ACHUS ISl PEIICHUs 3a]lay; OIEHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTAaBNIATH BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

VYMeHue onepupoBaTh TMOHATUSMHU: TOYKA, MpsiMas, IIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JydY, BEIUYMHA YIWa, IUIOCKUH yrod,
NBYTPaHHBIA yTrojl, TPEXIPaHHBIM Yroj, CKpelUBAroIIUecs MpsMbIE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, Yo
MEXy NMPSAMBIMH, YTOJl MEXKIY HMPSIMOW M IJIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMHU, PAcCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHUE MCIIONIb30BaTh
IpU pElIeHUH 3aJady HU3ydyeHHble (aKThl M TEOPEMbI IUIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIEr0 MUPA; CTPOUTH
MaTeMaTHUYeCKUe MOJEIU C TOMOIIbI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YUN
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YMeHue oneprupoBaTh MOHATHIMU: TUIOMIAAb GUTYPBI, 00BEM (UTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IbHLIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'PAaHHHKA,
KyO, mapajieNnenure], npu3Ma, nupamuaa, Gurypa M IOBEPXHOCTb
BpallleHus, TWINH]IP, KOHYC, Imap, cdepa, iomans chepsl, miomaib
MOBEPXHOCTH MUPaMUJIbI, MPU3MBI, KOHYCa, IHIMHIPA, 00BEM KyOa,
MpAMOYIT'OJIbHOTO IHapaJuICICuIicaa, nupaMuabl, IIpyU3Mbl, HAJIWHIAPA,
KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CCUCHHs KOHyCa U HWIHHIPA,
napajjieNibHble OCH WJIM OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, NWIMHIPA, KOHYCa; YMEHHE CTPOHTH CEYCHHUE
MHOT'OT'paHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpaIllCHHUS, UX CEYCHUS, B TOM YHUCIIC C IOMOIIBIO 3JICKTPOHHBIX
CPEACTB; YMEHHE NPHUMEHSITh CBOHCTBA T'€OMETPUYECKHUX QUTYP,
CaMOCTOSTENILHO (HOPMYJIUPOBATh OMPEACICHUS H3y4aeMbIX QUryp,
BBIIBUT'AaTh TUIIOTE3BI O CBOMCTBax H IMPpU3HAKaX TI'COMCTPUUYCCKHUX
¢buryp, OOOCHOBBIBaTh WJIM OINPOBEPraTh HX; YMEHHE IPOBOJIUTH
KIaccupukanuo QGUTyp 1O pPA3IMYHBIM TIPU3HAKAM, BBIMOJTHSATH

HCO6XOI[I/IMLIC JOIOJHHUTCIIbHBIC ITOCTPOCHUA

11

YMeHue onepupoBaTh MOHATHSAMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUEe MOA00UsS, MOAOOHBIE (GUTYPBI, YMEHHE
pacro3HaBaTh paBHBIC U TOJO00HBIC (PUTYPHI, B TOM YHCIIE B TIPHUPOJIE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BaTh T€OMETPUUECKUE OTHOIICHHUS
NPH PENICHUH 33a7a4; HAaXOJIUTh T'€OMETPHUYSCKHE BEITUYHMHBI (JTMHA,
yroi, IIomanab, 00bEM) MPU PElIeHUU 3aJad M3 IPYIHX Y4eOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HU; YMEHUE BBIYHCIISATH T€OMETPUICCKHE
BEJIMYMHBI ([JIMHA, YTOJ, TUIOHIa/b, 00BEM, TUIOIMIAAs MOBEPXHOCTH),
UCTIOJNIB3YSl M3YYCHHBIE (DOPMYJIBI U METOJBI, B TOM YHCIIC: TUIOMIAIb
MOBEPXHOCTH MUPAMHU/IBI, PU3MBI, KOHYCA, [IIJIUHPA, TUIOMAAb CheEpHI;
00BEM KyOa, IPSMOYTOIBHOTO TMapalyIeNieNuIe ia, MUPaAMHJIbI, TIPU3MBI,
[WIMHApPA, KOHyCa, IIapa; yMEHHWE HAXOJIUTh OTHOIIEHHE OOBEMOB

oJI00HBIX pUryp

12

YMeHue OIICpHUPOBATH IHOHATHUAMU: npsAMOYTroJibHasd cucTreéMa
KOOpJAWHAT, BEKTOP, KOOPAUHATEI TOUKHU, KOOPANHATEI BEKTOpA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOPA HA YUCIIO, PA3JIOKECHUEC BCKTOpA IO
6331/ICY, CKaJIIpHOC MNPOU3ZBEACHUEC, BCKTOPHOC IIPOU3BCACHHUEC, YTOJI

MCKOY BCKTOpPAMMH, YMCHUC HUCIIOJIB30BAaTh BCKTOpHBII\/'I u




KOOPJMHATHBIA METOJ IS PEIICHHUS TeOMETPHUYECKUX 3a7ad W 3ajad

JIpYTUX y4eOHBIX IPEIMETOB

13

YMeHue BBHIOMpaTh MOAXOAALIMA METOA i pelieHHs 3ajauu;
IIOHVMMAHHUE 3HAYUMOCTH MAaTEMATUKM B M3YyYEHUU INPUPOIHBIX H
OOIIECTBEHHBIX TMPOILECCOB M SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHME IPHUBOIUTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCUHCKOM M MHUPOBOU

MaTeMaTHYeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kox

1 Uucna 1 BIYUCIICHUS

1.1 Hatypanbhblie u nensle uncia. [lpu3Haku qenuMoCcTH LenbIX Yucelt

12 Panmonanbhple  uyucia. OOBIKHOBEHHBIE U JIECSTHYHBIE JpOOM, HPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOM creneHu. JledcTBUsS ¢ apupMeTUYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp c¢ wnenbiM mnokaszareneM. CTeNeHb € palMOHAJIbHBIM IOKA3aTENIEM.
' CaoiicTBa cTeneHU

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudwm uucna. [lecaTuyHble U HATYpaJbHBIE JOTapUPMBbI

JlelicTBUTENnbHBIE 4KCa. Apu(pMETHYECKHE ONepaluu C JIeHCTBUTEIbHBIMU
1.7 gyrciaamu. [TpuGnmxEHHbBIC BRIYMCIICHUS, TIPABUIIa OKPYTIICHHSI, TPUKH/IKA U OIICHKA
pe3yJbTaTa BEIYMCICHUN

1.8 ITpeoOpa3oBaHue BoIpaxKeHUH

1.9 KomrnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckre ypaBHEHUS

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapUPMHUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

3 OyHKINU U TpapuKh
31 @Oyukus, crnocodsl 3axanus ¢yHkimu. 'padux ¢yHkumu. BzaumHo oOparHbie
' ¢ynkuun. YétHele n Heu€éTHble QyHKIMU. [lepuoanueckue GpyHkuun
OOnacte ormpeneneHuss U MHOXECTBO 3HadeHMH QyHkuumu. Hymum QyHKImm.
39 IIpomMexyTKM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumymMbl 1 MHUHUMYMBI (QyHKIMU. HamOonpliee ¥ HauMeHblIee 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHas (yHKUUS C HaTypajJbHBIM M LEJNbIM IOKa3zaTesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
35 [Toka3zarenbHas u orapudmMudeckas GyHKIMN, KX CBOHCTBA U TpaduKH
" Toukm paspeiBa. Acumntorsl TpadukoB ¢ynknumit. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTemaTuueckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe MPOU3BOAHON K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKCTpeMyMbl. HaxoxeHne HanOobIero 1 HanMEHBIIEeTo 3HaYeHHUs (PYHKIIUN Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
) MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA
6.1 OmnwmcarenpHasi CTATUCTHKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH




7.4

Tena 1 MOBEpXHOCTH BpaIleHUS

7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTrka: anredpa 1 Hayaja MaTeMaTHYeCKOTO aHaIn3a, TeOMETPHSL.
Anrebpa u Havyasia MaTeMatudeckoro ananusa:10-11-e kimacchl: 6a30BbIN U
yriryoneHHsiil ypoBHu: yueOonuk / III.A.Anumos, FO.M. Konsrun, M.B. Tkaues
[ np.].- 13-e u3x., crep. - Mocksa: [IpocBemenue, 2025.

Anrebpa W Havaga MaTeMaTHYeCcKoro aHaimu3a. 11-i  kmacc:  ydeOHUK st
0011e00pa30BaTEbHBIX YUpEXKIeHH: 6a30BbIi 1 podmibHbI ypoBaU / C. M. HUKOIBCKHIA,
M. K. ITotanos, H. H. PemetnukoB, A. B. IlleBkun. — Mocksa: [IpocBenienue.

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

MareMaruka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHaJIM3a, TEOMETPHSI.

Anrebpa m Havana MaTemaTudeckoro aHanmsa: 10—11 kmacchl.

Meroandeckue pekomeHaanuu Kk yaeonuky L. A. Anumona, FO. M. Komsiruna, H. E.
dEnoponoii u np. - 5-¢ uzx., crep. - Mockasa : [Ipocsemienue, 2023.

Anrebpa u Hadaia MareMaTudeckoro ananmsa. 10-i kiacc: 6a30BbIi 1

yriyOJaeHHbIH YPOBHU: IUaKTH4Yeckue Matepraibl yueOHuky II.A.AnumoBa u npyrux:
yuebnoe nmocodue / M.W. lllaGynun, M.B. Tkauesa, H.E.®enoposa -

16-e u3n., crep. - Mocksa: [Ipocsemenue, 2024.

Anrebpa n Hauasa MmareMaTHueckoro aHanu3za. 10-11-e kiaccbl: yHUBEpCalbHBIH
MHOT'OYpOBHEBBII cOOpHUK 3a/1a4: yueOHoe nocobue / 1.B. SAmenxko, C.A. [llectakos. - 7-e
u31., cTep. - Mocksa: Ilpocsemienue, 2025.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
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