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HOACHUTEJBHAS 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y IIs
M3YyUEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00YyJaroNINXcs Ha YpOBHE, HEOOXOANMOM
JUIsl OCBOEHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU U APYTHUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyiHpyer cBou
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VY4eOHbIlt Kypc anreOpbl U Hayaja MaTEMaTHYECKOro aHaliu3a 3aKJIaJbIBaeT
OCHOBY MJIi YCIEUIHOTO OBJAJCHHUS 3aKOHaMHM (U3UKH, XUMHH, OUOJIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOU JKU3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX JUIs JajbHeWiero oOpa3oBaHUs U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPXKJCHUS C TIOMOIIBI0 MHIYKIIMA M PACCYXXIaTh JIEAYKTHBHO, UCIIOIH30BAThH
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanM3a» OOydYarolIvecs MOTY4YaloT HOBBIM OMBIT PEIICHUS MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
WHTEPNPETAllMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHblii Kypc 00JajjaeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHBIH Mmarepuan, CrocoOCTBYIOIIHIA
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM ¥  OTBETCTBEHHOCTH 32 TIIOJYYCHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4eCKOro
aHAJIM3a JISKUT JESTEIbHOCTHBIN MPUHIIUI 00yUEHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHalM3a» BBIICTICHBI CIEAYIONINE COMepKaTeIbHO-METOANYECKre TuHUU: «Uucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauama
MaTEMaTUYECKOTO aHainm3a», «MHOXecTBa W Joruka». Bce OCHOBHBIE



COJIEP>KATETbHO-METOIMYECKUE JIMHUM M3y4yaloTCd Ha MPOTSXKEHUU JBYX JIET
o0yueHusi Ha YpOBHE CpEIHEro oO0IIero oOpa3OBaHUs, €CTECTBEHHO JOMOJIHSI
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4yecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBIaIeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MaTEeMaTHYECKyI0 MOJIeJb pealbHOU
CUTYalluH, PUMEHITh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUU y4eOHOro Kypca, JJIs
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MAaTeMaTUYEeCKOM 3aJau, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHUE HABBIKOB MCIIOJIb30BaHMsI IEUCTBUTEIBHBIX YUCEIN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
palMOHAIbHBIX BBIYMCICHUN, BKJIIOYAIOIIUX B €€0sl MCHOJIb30BAHUE PA3IUYHBIX
GopM 3amucu uyuciaa, yMEHHE JeJaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4alolUMCS MHOXXECTBA HATypaJIbHbIX, LENbIX,
palMOHANbHBIX U JCHCTBUTENBHBIX  YHUCENI  JONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM M3 O3TUX MHOXKECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUYECKUEe 3aJaud M OIepaluu: JEJIEHUE Hauelo,
OIEpUPOBAHUE OCTAaTKaMH Ha MHOJYKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMOHAIbHBIX UM UPPALMOHAIBHBIX YHCEN, apU(PMETUUECKUE OIlepaluu, a TaKkkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH MIX TPUMEHEHHS ISl PEIICHUs pa3iudHbIX 3a7ad
(opMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MATEMATUKH KaK HayKd W €€ pojiu B
INOCTPOECHUU MOJIENEeH pealbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHne u
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IIporpaMMmbl HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIOIUX 3axad. B
pesyiapraTe OOydaroluecs OBJIAJEBAIOT PA3IMYHBIMM METONAMU  PEIICHUs
palMOHANbHBIX, HUPPAlMOHANbHBIX, IOKAa3aTENbHBIX, JIOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakKxke 3ajad,
cojepkamux mnapamerpel. [lodydyeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS IpHU
UCClIeZIOBaHUN (YHKIIMI C TTOMOIIBIO MPOU3BOJHON, TPU PEIICHUH TMPHUKIATHBIX



3a/1a4 M 3a/1a4 Ha HAXOXKJEHHWE HAauOOJBIINX M HAUMEHBIINX 3HAYCHHH (YHKIIUU.
JlanHasi comepkarenbHasi TMHUSL BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIONHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHU,
COJlepKaIllUX CTeNeHu W Jiorapudmbl. brarogaps M3ydeHUIO anredpandyecKkoro
Marepuaga IMPOUCXOAUT  JajbHEWIIEEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYarOIUXCcs, (GOPMHUPYIOTCS HABBIKU JIEITYKTUBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJEC PAaBEHCTB M HEPAaBEHCTB. Ajredpa
npennaraetr d(PQPeKTUBHbIE WHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTD U3YYEHNs MaTepuaia. M3yuyeHne cTeneHHou,
NIOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
PEAMETOB U PEANBHOM KU3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHUYECKUM AHAIHM30M,
TaK U C PEIICHUEM ypaBHEHHI U HepaBeHCTB. IIpu 3ToM Oombllioe BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BhIpaXXaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY
pa3NIMYHBIMM BETMYMHAMH, HCCIIEOBAaTh MOJYyYE€HHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCHUMOCTA MEXKAY BEIMYMHAMHU B
paziuuHoM ¢dopme: aHATUTHYECKOU, rpaduyeckoid U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxartenbHas auHus «Hadana MaremMaTH4ecKOro aHalv3a» IO3BOJSET
CYIIECTBEHHO PaCUIMPUTh KPYr KaKk MAaTEMaTHYECKUX, TaK M MPUKIIAIHBIX 3a/ady,
JOCTYIHBIX OOYyYaronuMcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMA, ONPEAeHiTh MX HAWOONbIINE W HAWMEHBIINE
3HAQYCHUS, BBIYUCIATH miomaaun ¢Guryp v oObEMBI TEJ, HAXOAUTh CKOPOCTH U
yCKOpeHus TnpoleccoB. JlaHHas coaep)karelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENECd pEalbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEMIEHUE B IMPUKIATHBIX, B TOM YHUCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (OPMaJbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPACIO3HABaTh MPOSBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIOIIMXCS PE3yJIbTaTaX, IOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS POHNU3BIBAIOT BECh KYPC IIKOJIBHONW MaTeMaTUKHU
U TIpe[JiararoT Hawnboyiee YHHBEpPCaIbHBIN S3BIK, OOBEAMHSIOMNNA BCE pa3zeiibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOXKEHUS B eAuHoe I1enoe. I[lodToMy BaxXHO 1aTh
BO3MOXXHOCTh OOyYaromeMycss IOHHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISi BRIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHUM U CIEJOBAHUE OMNpPeaeIEHHBIM
npaBUjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUIO JIOTUYECKOT'O MBIIIICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «Anrebpa W Havala MaTEMaTHYECKOTO aHaIN3a»
NPUCYTCTBYIOT OCHOBBI MaTEMaTHYEeCKOI'O0 MOJICITHPOBAHUS, KOTOPHIC MPU3BAHEI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIEAOBAHMUS DJTHX MOJENIEH C TIOMOIIBIO armapara anreOpsl
MaTEeMaTUYECKOTO aHalln3a, WHTEPIPETAUHA IOMYyYCHHBIX pPE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eNoB MPOTrPaMMBbI, TTOCKOJIBKY BECh MaTepua
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUHM  pEabHBIX  NPAKTHYECKUX  3amad  oOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TEM yueOHOro Kypca «Anredpa 1 Hadaa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro Kkypca «AnreOpa W Hadajla MaTeMaTHYE€CKOTO
aHanuzay» otBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA
10 KIIACC

Yucia 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JlelicTBuTenbHbIE 4KCla. PanvoHambHblE ©W  UPPAUMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIa U ero cBoMcTBA. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
noaxosien popMbl 3aMucu TEUCTBUTENBHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm umcma. CaoiictBa jorapudma. JlecsaTuuHbIE W HaTypaJlbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHoOrowiessl ¢  LEIbIMU
kodpdurmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI pelIeHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHM.

[IpeoOpazoBaHue BbIpaXXEHU, COAEPKALUX JTOrapu(MBbI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuia CUCTEMBl JIMHEHHBIX
ypaBHeHH. Ornpenenurens MaTpullbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHUCTEMBI JIMHEMHBIX ypaBHEHW. PelleHue npukiIamHbIX 3ajad C I[OMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUHU. lcciienoBaHue DOCTPOCHHOW MOJAEIU C
MOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad M3 pa3IMyHbIX 00JlacTeld HayKu MU peajbHOU
KU3HU.

DOyHKUUM U rpaduku

@yHkus, crnocoObl 3aaHus (yHKIMU. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp ompeneneHus U MHOXKECTBO 3HaueHU (pynkuumu. Hymu QyHkium.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkiuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIIee 3HaYeHUS QYHKIIMUA HA TPOMEKYTKE.

JIlunelinasi, kBajpaTU4Hass U JOpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zaTtenbHass u jorapupmuyeckas (yHKUHUHU, MUX CBOWCTBA M TpaduKH.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHaIu3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUsS ITOCIeaOBaTeNbHOCTEN. Meton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHAIM3a Kak
aHaIKM3a OECKOHEYHO MaJIbIX.

ApudmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH I€OMETPUUYECKON
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoLEeHTOB. Mcronb3oBaHUWE TMPOrpeccud Uil  PEUIEHUs pealbHBIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.



HenpepoiBubie ¢GyHKIMM W uX CBOMCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpenesaeHrue, TeOMETPUIECKU 1
(bu3MUeCKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HX CBOMCTBa. JlnarpamMmbl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSI PEAJbHBIX MPOLECCOB W SIBJICHUW, MPHU PEIICHUU 3adad M3 JIPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocratkoB o mony:mio, anropurmMa EBkiuaa ass pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KomiiekcHble uucna. Anredpandeckass W TPUTOHOMETpUYECKass (POpPMBI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PeleHUs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUA U HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHenne  ypaBHEHWUM, CHCTEeM U  HEPAaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3ajlad W3 pa3lIMyHbIX 00JlacTeli HayKu M peabHOMN
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padux kommozunuu ¢GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHUN WU
HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre Meroanl pelieHUss ypaBHEHUN W HepaBeHCTB. ['paduueckue
METO/bI pEIIeHUs 3aJ1a4 C TapaMeTpaMHu.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MPEAMETOB U PEATTbHOM KU3HMU.

Havyaja MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHnre MpoU3BOAHON K MCCIIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
3KcTpeMyMbl.  Haxokaenue  HauOONbIIEr0O W HAUMEHBIIEro  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3ajadax, s ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHs Ipoliecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no popmyne Hetotona-JIeitonuna.

[IpumeHeHue wHTErpana sl HaXOXAEHUS IUIONIafed IUJIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB ¢ TOMOIIBI0  auddepeHImaIbHBIX
YPaBHEHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3ULIMH 00YyUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICCTBOBATh C COLMAIIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUUM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJbI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOIO MOBEAECHUS, CBA3AHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKHM W JEATEIbHOCTBIO YYEHOr0, OCO3HAHHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a7ad, PEUICHUI, pacCyX1€HUd, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAaHUS B
MHTEpECcax 310pOBOro U 0e30MacHOro o0pasa KU3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON EATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH TPYAONIOOUS, HHTEpPEC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W peau30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTb M CIIOCOOHOCTh K  MaTreMaTH4YeCKOMY  OOpa3oBaHUIO WU
caM0ooOpa30BaHUIO Ha TMPOTSHKEHWU BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSIHUSA
COLMAJIBHO-?KOHOMMYECKHUX TMPOLIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00aIBHOrO XapaKTepa 3KOJIOTHISCKUX Po0IeM, OpUSHTAITHS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
MIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKHW Kak c]epbl 4YeIoBEYECKOW MAesATEeIbHOCTH, 3TaroB eé
pa3BUTUS M 3HAYMMOCTH JJII PAa3BUTHS IMBWIM3AIUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MATeMaTUYECKOM KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TOHSTHH, OTHOUIEHUH MEXAYy MOHATUIMH, (POpMYyIHUpPOBATh
OTIpE/ICNICHHsI TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BHIOWpATh HauWOojiee TONXONAIMUNA C  y4ETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBarenbcKkue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIIENOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHABIMBATh MCKOMOE W AaHHOE, (hOPMHUpPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

IPOBOJIUTH CaMOCTOSITEIIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBaHNE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITY 00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHHS W BBIBOJABI O PE3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoIlecca, a TakKe BBIJIBUTATH
NPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmei:

BBISIBIIAATH JAeUIIUTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH()OPMAILIUIO U3 UCTOUHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTHU3MPOBATh M HWHTEPIPETHPOBATH WH(POPMAIIUIO PA3TUYHBIX BHUIOB H
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (GopMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe JeHCTBUA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUSA M0 XONY PELICHUs 3aaauy,
KOMMEHTUPOBATH ITOJYYEHHBIN PE3YJIbTAT;

B X0/€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYM€ M CXOJCTBO MO3UIUH, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUS 3a1a4M, JKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMPATh CIIOCOO pEHIeHUs C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJ/Ib, SMOUMOHAJILHbI HHTEJJICKT:

BJAJ€Th  HABBIKAMM  TIO3HABAaTEIbHOM  peduieKCMW Kak  OCO3HAHMS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJSL TpoIlecca U pe3ysibTaTa pelIeHUs
MaTEMaTUYECKOM 3a/1a4H;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OLIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBIACHATH PUUHHBI
JOCTIKEHUS WA HEIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh W HMCHOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYAIBHOU
paboThl mMpU pelmieHuH Y4eOHBIX 3ajay, M[PUHUMATh I1eb COBMECTHOMU
NEeATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOW pabOoThl, pacmnpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAaTh TIPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMBI» U WHBIC), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPJMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAMU KOMAaHJbl, OIICHUBATH
KauyeCTBO CBOEro BKJa/Ja B OOLIMN MPOJIYKT MO KPUTEPHUSIM, CHPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce oOyyaromuics TOJYYHUT CICAYIONINE
IpeAMETHBIE PEe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAJIU3a»:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
NepuoguYecKass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCIO, MHOXECTBA
palMOHATBHBIX U JEHCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOT O YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/lady U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pE3yJbTaTa BHIYMCICHUN;



CBOOOJHO ONEpUpOBaTh TMOHSITHEM: CTENEHb C LEJNbIM I[IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aIMUCH JIEHCTBUTEIBHBIX YHUCEN JISl PEIICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CBOOOJTHO OTMEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIILHBIM MTOKA3aTelNeM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJTHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMH: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIM4HbIE METOAbl PELICHUS palUMOHAIBHBIX M JPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHSTH
JIeJIEHUE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MATPULBI 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpENEHUTENss 2 X 2 JJid BBIUKACICHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAENIUTENN JJII PELIeHUS CUCTEMBl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUNM C KOPHSAMH JUIsl TpeoOpa3oOBaHUS
BBIPaKEHUU;

BBITIOJIHATDH MPE0OpPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALUX CTENIECHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEpUPOBATh MOHATUSIMHU: HppPAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSITh OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYIBI ISl IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONepUpoBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJIETUPOBATh pEalbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABISATH
BBIPQXXCHMSI, YpaBHEHHs, HEPaBEHCTBA [0 YCJIOBUIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE IPe00pa3zoBaHusl IPaPUKOB DYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
neproanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBl (YHKIMHM, HauWOOJbIIee M HAUMEHblIee 3HaueHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, Trpa@uK CTEeNeHHOW (PYHKIMUA C HATYpadbHBIM U IENbIM
nokasareneM, rpaguk KOpHS N-Oi cTeneHdu Kak (YHKIUA OOpPaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX TPa(HKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCMOIb30BaTh TIpaduku GYHKIOUH A7 HUCCIeOBaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U peatbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEYHO yObIBAIOIIAsi T€OMETPUIECKasi MPOTPeCcCHsl, JIUHEHHBINA U
AKCIIOHEHIMAJIBHBIN pOCT, GopMysa CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsS PELIECHUs peabHBIX 3a/1ad MNPUKIATHOrO
XapakTepa,



CBOOOJIHO OINEPUPOBATH MOHATUSMHU: MOCJIEI0BATEILHOCTD, CITIOCOOBI 3a/IaHUsI
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHbIE TOCJIEI0BATENLHOCTH,
MOHUMATh OCHOBBI 3apOXJCHHS MaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspeiBa rpaduka GyHKIIMN, aCUMITOTHI I'paduka GyHKIUH;

CBOOOJTHO OIEepUPOBaTh TOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3UIIUH
NBYX (YHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
pelIeHus 3a1a4.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armaparT JJisi OMUCAHUS PeabHBIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0OBEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0yuenuss B 11 kiacce oOy4yaromIMICS TOJYYUT CIEAYIOIINE
peAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeill mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpHUPOBATH TOHATHSIMHU: HATypaIbHOEC W II€JI0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJ[ u HOK HarypasibHbIX yucen /it pelieHus 3a1a4, IpUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJIYJIIO, 3aluChIBATh
HaTypaJbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (popMe, BHIMTONHATH apuMETHUECKUE OMNEepalui C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOZHO ONEpUPOBATh MOHATHSIMHU: HpPpALMOHANIbHbIE, MOKAa3aTeNbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISITH OTOOpP KOpPHEM TpH pPElIEHUH TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMMHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalOHAJIbHBIE, [IOKa3aTeJIbHBIE,
aorapuMUYECKUe M TPUTOHOMETPUYECKHWE YpaBHEHMsT U HEPABEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN W HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh pEajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBUIO 3a/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUA U CBOMCTB KOMITO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO  OINEpPUpPOBaTh MOHATUAMHU: TpaUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana maTteMaTH4YeCKOro aHaausa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEN0BAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKICHUS HAWIYYIIETrO pELICHUS B
IPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIbHO-D)KOHOMMYECKHX, 3aJadax, I
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO  ONEPHPOBATH IMOHATHUSAMH: IEPBOOOpa3Has, ONpPEACIEHHBIN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
unTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHAE O MaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpPUMEpPE
cocraBieHus nuddepeHInaTIbHbIX YpaBHEHUH;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTeMaTHIECKOT'0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 15 1
HppauroHaneHble ypaBHEHUS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpepwiBable ¢pyHKIMU. [Ipon3BoaHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppannonansHble, MOKa3aTeNbHbBIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeJHero o001ero 0opa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATUAMM: pPaLMOHAIbHOE M JEHCTBUTEIIBHOE YUCIIO,
' OOBIKHOBEHHAs U IECATUYHAS IPOOb, IPOLIEHTHI
12 BbimonHATe  apudmeTnyeckue  omepauud ¢ palMOHAIBHBIMH U
' JEeHCTBUTENbHBIMU YHCIIAMU
13 BbInonHATe NpuOIMkEHHBIC BRIYUCICHHS, UCTIONb3YS MPaBUIIa OKPYTIICHUS,
' JIeNaTh NPUKUIKY U OLIEHKY Pe3yiIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAMU: CTENEHb C LEIBIM IOKa3aTesleM, CTaHJapTHas
14 ¢opma 3amucH JEHCTBUTENHHOTO YHCIA, KOPEHb HATYypaJbHOW CTEIICHH;
' UCTIOJIb30BaTh MOJIXOASIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUIA
pelIeHNs TPaKTUYECKUX 33a4 U IIPEICTaBICHNS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC NPOU3BOJIBHOTO YIJIa;
1.5 UCIION30BaTh  3alUCh  IPOM3BOJBHOTO  yIyia  4epe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIUU
2 VYpaBHEHMs U HEpPAaBEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, LEJOE,
2.1 panuoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
59 BeinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUNA U pelaTh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BemonuaTe npeoOpa3oBaHUs LENbIX, pallMOHAIBHBIX U HPPaLMOHAIBHBIX
2.3 BBIPQKEHUM M peliaTb OCHOBHBIE THIBI LENbIX, pAlUOHAIbHBIX U
UppaloHAIbHBIX YPaBHEHUN U HEPABEHCTB
54 [lpuMeHATh ypaBHEHHMs M HEPAaBEHCTBA JUIsl PEIEHUs MaTeMaTHYEeCKHX
' 3aJa4 ¥ 3a/1a4 U3 PasjInYHbIX 00JIaCTe HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHblE CUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
2.5 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJaud, HCCIEN0BAThH
IIOCTPOEHHBIE MOJIENIH C MCIIOJIB30BAHUEM allllapara aareopsl
3 OyHKIMH U TpauKH
31 OmnepupoBath MOHATUSAME: (PYHKITHS, crIocoObI 3amanus QyHKIHUH, 00JIACTh

ONpeNeNIeHus W MHOXKECTBO 3HayeHMH (yHKUMH, Tpaduk QYHKIHUH,




B3aUMHO OOpaTHbIC (PYHKIIMH

OnepupoBaTh NOHATHUAMU: YETHOCTb W HEUYETHOCTh (PYHKUMH, HYIH

3.2 (yHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 HcnonwszoBath rpaduku GyHKUINN A1 pEelICHUs] ypaBHEHUI
34 CrpouTth 1 4uTaTh rpadMKu JTUHEHHON (PYHKIINHU, KBAIpaATUIHON (YHKIINH,
CTETIEHHOW (P)YHKIIMH C IEJIBIM MTOKa3aTeeM
Hcnonb3oBate rpadguku (QyHKIMA A7 HCCIENOBaHMUA NPOIECCOB U
3.5 3aBUCUMOCTEH NpU pEIIeHUM 337ad W3 JAPYrMX YYeOHBIX INPEIMETOB U
peasibHOM KM3HH, BBIpaXaTh (JOpMYJIaMH 3aBUCUMOCTU MEKIY BETUUNHAMU
4 Havana matematuyeckoro aHanmsa
41 OnepupoBaTh TOHATHUSAMH: IOCIEAOBAaTEIbHOCT, apudmerndeckas u
' reoMeTpuYecKas Iporpeccuu
42 OnepupoBaTh MNOHATUAMHU: OECKOHEUHO yObIBarolas TIeoMeTpUyecKast
' rporpeccus, CcyMMa O€CKOHEUHO yObIBaIOLIEH Fr€OMETPUUYECKON MPOrpeccuu
4.3 3agaBaTh MOCIEIOBATEIBLHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBaTh CBOMCTBA MOCJIEAOBATENIBHOCTEH W MOPOrpPecCHi It
' peleHus peabHbIX 3a]1a4 IPUKIIAJHOTO XapakTepa
) MHoecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATHUSIMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapaT i ONMCAHUA
5.2 peaTbHBIX TPOIIECCOB U SIBIICHUH, TIPU PEIICHUN 33/1a4 U3 APYTHX Y4eOHBIX
MPEeIMETOB
5.3 OnepupoBaTh  NOHATHSAMH:  ONpeNEJeHHEe,  Teopema,  CIIEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
MpPOBEPsSIEMOro .
o0pa3oBaTe/ILHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHAMU: HATypallbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NpPU3HAKA JETUMOCTH LENbIX YHCelN, pa3joXKEeHHWe YHuClia Ha MpPOCThIE
MHOKHUTENH Ul PeLICHHs 3aa4
1.2 OnepupoBath MOHATHEM: CTEIIEHD C PALMOHAIILHBIM [10KA3aTEIEM
13 OnepupoBaTh MOHATHAMHU: JorapudM YUCIa, JECITUYHbIE U HATypajbHbIC
' norapuQMsl
2 VYpaBHeHUsI U HEpaBEHCTBa
2.1 [lpuMeHsATH CBOMCTBA CTENEHM [UIs TPeoOpa3oBaHHsS  BBIPAXKCHUH,




OIICpHUPOBATH IIOHATHAMHU: II0KA3aTCIIBHOC YPAaBHCHHUEC HW HCEPABCHCTBO,
peiiaTb OCHOBHBIC THIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BbimonHATe TpeoOpa3oBaHUs  BBIPAKEHHM, COJCPXKAIIUX JIOTapU(MBI;

2.2 ONIEepUPOBATH MOHATUSAMU: JOrapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOrapu(MHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoauts pemienns npocTelmx TpPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMU: CHCTEMA JIMHENHBIX YPABHEHUN U €€ PEILICHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM AJI PELICHUS MPAKTUUYECKUX
3a1a4y
95 Haxonuts pemeHnst npoCTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YpPaBHCHUI M HCPABEHCTB
MogenupoBaTh peajbHble CHTyallMd Ha S3bIKe airedpbl, COCTABIATh
2.6 BBIPAXXCHMSI, YPABHCHMs, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHUIO 3a/auy,
HCCIIeI0BaTh IOCTPOCHHBIE MOJIEIH € UCIIOJIb30BAHUEM almapara aareopbl
3 OyHKIMH U TpaPuKH
OnepupoBaTh MNOHATUSAMH: TepUoAMYECKas  (QYHKUUS, MPOMEXYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJsbliee U
' HalMEHbllIee 3HAa4eHUs (PYHKIMU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VI
uccnenoBanus (QyHKINHU, 331aHHON TpaduKOM
OnepupoBaTh HNOHATHAMM: TPapUKH MOKa3aTeNbHON, JOrapuPMHUUECKON U
3.2 TPUTOHOMETPUUECKUX (PYHKIMNA; H300pakaTh HUX HA KOOPAUHATHOU
IUIOCKOCTH M UCIIOJIb30BAaTh IS PELIECHUS YPABHEHUM U HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH I'papuK JTUHEHHBIX ypaBHEHUI
' Y UCIOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JIMHEHHBIX YPaBHEHUM
3.4 Hcnonb3oBath rpadguku (yHKUMA A8 HCCIEOBaHMS IMPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCLUITINH
4 Havana maTemMaTH4ecKoOro aHaimsa
OnepupoBaTh MOHATUSAMU: HENIPEPbIBHAS (HYHKLUS, TPOU3BOAHAS (DYHKIIHHU;
4.1 UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MYECKUHA CMBICT MPOU3BOJHON IS
pelieHns 3a1a4
49 HaxonmuTe  mpOW3BOAHBIE  DJIEMEHTApHBIX  (DYHKIHMHA,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIINH
Hcnonb3oBaTh  MPOM3BOAHYIO  JUId  HMCCleloBaHMA  (QYHKIUM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSATb PE3yJAbTaThl HCCIECIOBaHUS K
MOCTPOEHHUIO IPAPUKOB
44 Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYYLIEro PELIECHUS B
' IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh NOHATHAMM: II€pBOOOpa3Has M HHTErpajg; IOHUMAThb
' reOMETPUUECKH U (PU3MYECKU CMBICT UHTErpaja
46 Haxonuths nmepBooOpa3Hbie 37IeMEHTAPHBIX (QYHKIWN, BBIYUCIATh HHTETPAI

no popmyne Hetotona — JleitOnura




4.7

Pemate mpukiagHbIe 3324, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO M
(u3MYeCcKOro Xxapakrepa, CpeCTBaMi MaTEMAaTHYECKOTO aHaN3a




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Yucna 1 BIYUCIIECHUS
Panmonaneuple  umucia. OOBIKHOBEHHbIE M JIECATUYHbIE JAPOOM, IPOLIEHTHI,
11 OeCKOHEUHbIE MEPUOINYECKHe Tpodu. ApudmMeTHueckre ornepaunnu ¢ paloHaIbHBIMU
' qyucIaMu, IpeoOpa3oBaHusl YMCIOBBIX BblpaxkeHuil. [IpuMenenue npobeii 1 MpoLeHTOB
JUI pelleHHs IPUKIIaJHbIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JeticTButenbHbIe yrciia. PanoHanbHble M uppalroHaibHbIe Yncia. ApupMeTHIECKHIEe
1.2 | omepanuu ¢ ACHCTBUTENBHBIMH uuclIaMH. [IpuOMmKEHHbIE BBIYMCICHUS, MpaBUIIA
OKpYTJICHUS, IPUKUIKA U OLIEHKA Pe3yabTaTa BEIYUCICHUH
Crenensb ¢ nenbiM nokaszareneM. CTanaapTHast popmMa 3anucu AeHCTBUTEIBHOIO YUCIa.
1.3 | Hcnonp3oBaHue MOAXOASAIIEH (OPMBI 3alHCH JEHCTBUTEIBHBIX YHCEN JJIS PEIICHUS
NPaKTUYECKHX 33/1a4 U TPEACTABICHUS JaHHBIX
14 ApudmeTrnueckuii KOpeHb HaTypanbHOM cTemneHu. [leiicTBus ¢ apupmMeTHUECKUMHU
' KOPHSIMHU HaTypaJbHON CTENEHH
15 CuHyc, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHra. ApKCHHYC, AapKKOCHHYC,
ApKTaHT€HC YHCIIOBOTO apryMEeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToknmecTBa M TOXKIECTBEHHBIC MPEOOpa30BaHUS
59 [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX BhIpaxxeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' (bopMyibl
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
MHTEPBAJIOB
2.4 | Pemenue 1enbix u ApoOHO-PAIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pelenre nppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YpaBHEHUI
57 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PELICHNIO MaTEMAaTUUECKUX 3a]1a4 U 33/1a4 U3
' pa3IMyYHbIX 00JacTe HAyKH U peasIbHOM JKU3HU
3 OyHkmu U rpaduku
31 OyHkIusA, crmocoosl 3amanHus (Gyakmuu. ['paduk ¢yHkuu. B3aumHO 0O0paTHBIC
' GyHKIUM
3.9 OOnacTp ompeneneHuss W MHOXKECTBO 3HadeHWH QyHkimun. Hymm ¢QyHKImm.
' [TpoMeKyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
3.3 | CreneHHas QyHKIUS ¢ HATypaJbHbIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHU
3.4 TpuroHoMeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUICCKUX (DYHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana matematuyeckoro aHammsa
41 IlocnenoBaTenbHOCTH, CHOCOOBLI 3aJaHMs  IOCIEAOBATCIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEIbHOCTH
ApudmeTrueckass W TeOMeTpUYecKas Tporpeccuu. beckoHeYHO yObIBaromas
4o | TEOMETPHYECKas IPOrpeccHs. Cymma OeCKOHEUHO YOBIBAIOIIEH TE€OMETPUUYECKON
' nporpeccun. dopmyna CIOXKHBIX NPOLEHTOB. lcmonb30BaHHWE NpoOrpeccuu s
pelIeHusT peasbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
MHoecTBO, omepauud HajJ MHokecTBaMu. Jlumarpammbl Diinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammaparta [Jisl OMUCAHHsS pealbHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYrUX yu4eOHBIX MPEAMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0KA3aTEeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Yucia u BIYUCICHUS
1.1 Hatypanbable u nemnsie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT
1.2 CreneHns ¢ paluoHaIbHBIM NOKa3aTesneM. CBONCTBA CTEIEHU
1.3 Jlorapudwm uucna. JlecsTuyHble U HATYpaIbHBIE JOrapUpMbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIIMUX JTOTaPUPMBbI
2.2 [IpeoOpa3zoBanme BeIpaXEHUM, COIEPKAIIMX CTEIIEHU C PAIMOHAIBHBIM MTOKa3aTelieM
2.3 IIpumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [Toxa3arenbHblE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHre NpukIiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH PAallMOHANBHBIX YPaBHEHUN U HEPABEHCTB
28 [IpumeneHnre ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIIEHUI0O MAaTEMAaTUYECKUX 3a/1a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTeil HAYKH U PeabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkrus.  [lepuognmueckne ¢ynkmuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl U MHUHHUMYMBI (yHkiuu. HawmOosnbliee W HauMeHbIIEe 3HAYCHUE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu




3.3 [TokazaTenpHas u torapudmMudeckas GyHKIIMH, ©X CBOMCTBA U I'PpapUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUH Ul peIIeHHs] YpaBHEHUN U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIUN AJIs MCCIEI0BaHMS MTPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT MNpPU pEIICHUWH 3a7ady M3 JAPYrHMX Y4eOHbIX INpPEIMETOB U
peaIbHOM JKU3HU
4 Hauana maTemMaTudeckoro aHanmsa
4.1 HenpepbiBable pyHKIIMN. MeTO HHTEPBAJIOB JJIs PEIICHUs] HEPaBEHCTB
4.2 ITpousBogHas Gpynkuun. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOIHOM
43 [IpousBogHble 3neMEHTapHBIX (QyHKUUNA. DOpMyNbl HaX0XKIEHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH
[lpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxkeHre HauOoJIbLIero W HaMMEHBIIEro 3Ha4eHHs (PyHKLUU Ha
OTpe3Ke
[IpumeHeHne TPOU3BOAHOMN TSI HAXOXKISHHSI HAWITYUIIer0 PEHICHUsT B MPHKIATHBIX
4.5 3ajadax, JUIs ONpEJeNICHHs CKOPOCTH TIpolecca, 3aJaHHOro (GopMynod WM
rpaukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WuTterpan, ero reoMeTpruuecKiii 1 GU3NIEeCKUi CMBICI. Bpryrciienue uHTerpaia mo

dbopmyne Hetorona — JleliOHuma




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHMS K NMPeIMETHBIM Pe3yJbTATaM OCBOEHUSA
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMa, CIeJCTBHE, CBOMICTBO, MNpPHU3HAK, J0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXJCHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSMH: MHOXECTBO, MOJMHOXECTBO, OINEpalyyd HaJ MHOXECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar st
OMHCAaHUsSl PEATbHBIX MPOIECCOB U SIBJICHUHN U MPU PEIICHUH 3a7a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEepUPOBATh MOHSATUSIMHU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJbIM MOKa3aTelIeM, KOPeHb HAaTypallbHOW CTETEHU, CTENECHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JECUCTBUTEIbHBIM MOKA3aTEJIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII, PAalHUOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JECHCTBUTEIBHBIX
qHCell; YMEHHE UCTIONL30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUN 00U
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOJIHATH BIYUCICHNE 3HAUEHUH U peoOpa3oBaHuUs
BBIpQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccus, OECKOHEUHO YObIBaroIlas TI€OMETpHUEecKas IpOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reomeTpuUeckas, TpPUTOHOMETpUYECKas W anrcOpawyeckas), yMeTb
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue omnepupoBaTh MNOHATUSIMU: palUOHANbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
MEePUOANYHOCTh (YHKIMH, OTPAaHUYCHHOCTh (DYHKIIMHU, MOHOTOHHOCTH
GyHKIMH, dKCTpeMyM (YHKIWW, HauOOJbIIee W HAaWMEHBIIEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
MHTETpaj, YMEHHE HaXOAWTh ACUMITOTHI Tpaduka (YHKIUH; YMECHHE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOAWUTh HaAWOOJIbIIME W HAWMEHBIIWE 3HAYCHUS (YHKIMIA; CTPOUTH
Fpa(pI/IKI/I MHOT'OYWJICHOB C HCIIOJIB30BAHUCM allllapata MaTeMaTU4YCCKOIO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznuecKux 3aJavyax; HaXOAUTh IUIOMIAIU U 00BEMBI (QUTYP C TOMOIIBIO




HHTCrpaja; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanpHas (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJBb30BaTh Tpa(UKH Uil U3YYEHUs MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KU3HHM;, BBIpaKaThb (GOpMyJaMH 3aBUCUMOCTH MEXAY BEIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jay C MapaMerpaMu; H300pakaTb Ha KOOPJMHATHON

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemaTth TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBAPOB M
YCIIyT, HaJOTH, 3aJa4i U3 00JIaCTU yNpaBiICHHUsS JTUYHBIMU U CEMEHHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peajbHBlE CUTyallMM Ha S3bIKE MAaTEMAaTHUKHM; COCTaBIATH BBIPAKEHHS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4y, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HauOoJIbIlIee ¥ HAMMEHBIIIee 3HAYCHHUs, Pa3Max, TUCTIEPCHS, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HaOopa; YMCHHE H3BJICKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
uHPOpMAILIMI0O C TOMOIIBI0 Ta0NHMII W JWarpaMM; HCCIEIO0BaTh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOHNOB U SJICKTPOHHBIX CPCACTB, Fpa(I)I/I‘-IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HaOJIOACHNUS C TOMOIIBIO JUArPaMM PACCEUBAaHUS U JTMHEHHOU perpeccuu

YMeHue onepupoBaTh IOHATUAMH: CIYYaWHBIA ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TpadUUYecKUX METOJIOB; MPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposiTHOCTH, hopmyny beprymm, koMOuHaTopHble GakThl U HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeieeHU; yMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENCICHHNA sl pEIICHUS 3a/1ay;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBAaHUM; yYMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJCIH U

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NCPHNCHAUKYIAPHOCTL MPAMBIX U HJIOCKOCTGI\/JI, yrojia MeExKay IIpAMbIMU,
Yroa MexXAay IpsMONM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aa4 U3ydeHHbIE (AKTBI M TEOPEMBbl IUIAHMMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEIU C IOMOUIBK0 TE€OMETPUYECKMX IOHATHN M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHUK, IPAaBHIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHbI, MPU3MBI, KOHyca, IWIMHApa, 00BEM Kyoa,
IOPSAMOYTOJIBHOTO MapajUlefienuneaa, MOUPaMUAbL, MPU3MbI, LWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacaroutascs chepbl, HMIMHIPA, KOHYCAa; yMEHHE CTPOUThb CEUEHHUE
MHOTOTpaHHHUKA, M300pa’kaTh MHOIOTPAaHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX W MpPHU3HAKAX TIEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbli TEepeHOC, CUMMETPHUsl Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUCCKUE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWTh TEOMETPUYECKHE BEIMYUHBI ([UIMHA, YTOJ,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOMAab cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUieNienuIesia, MHUPaMUIbl, MPU3MBL, HIUHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOIICHHUC 00BEMOB HOI[O6HLIX (I)I/II‘ Yp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPJIHWHATHl BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FTeOMETPUUECKHX 3aa4 U 33/1a4 APYruX y4eOHBIX IPeIMETOB
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YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEMaTHKH B UCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHI MATEMATHUYECKHIX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMAaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHbie u niensie uncia. [IpusHaku eTuMOCTH HEbIX YHCeT

12 Pammonanbupie ymcna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOM, MPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMU HAaTypaJbHOU CTETICHH

14 Crenensb ¢ 1enbIM nokaszarenaeM. CTeneHb ¢ paloHaIbHBIM Noka3arenaeM. CBOMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenbHBIE 4YMCNa. ApuU(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMH
1.7 yuciaamu. [IpuGnnxEHHbIC BBIYUCICHHS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHoMeTpruvecKkre ypaBHCHUS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckre HEpaBEHCTBA

2.9 CHCcTeMBbI U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




Oynkus, crnocodbl 3ananHus ¢yHkuuu. I'padux ¢yHkuuu. B3anmHO oOpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OO6nacte ompeneneHus W MHOXKECTBO 3HadeHW QyHkuumu. Hynmu ¢yHKIuw.
32 [TpomMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXyTKHM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HanbGonbliee M HauMeHblee 3Hau€HHE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U rpaduKu
36 Touku paspbiBa. AcumnTorel rpaduxoB ¢GyHkuuid. CBoiicTBa  (yHKIUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimza
4.1 [TpouzBoanas ¢pynkuuu. [Ipon3BogHbIC AI€MEHTAPHBIX (PYHKINN
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuaTerpan
3) MHo>ecTBa 1 JIOTHKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e Marematuka: anrebpa ¥ Hayala MaTeMaTHYEeCKOro  aHaiu3a,
reomeTpus. AnreOpa W Hayajga MareMarudeckoro anammza. 10-11

knacc. AmmmoB II.A., Komsrum .M., TkaueBa M.B.
AxnmonepHoe obmectBo «M3marenscTBo «IIpocBemnienrey

e Anrebpa u Hayajda MaTemaTuyeckoro anamm3a. 10-11kmacc.
Hukonsckuit  C.M., IloramoB M.K. wu ap. HW3narenscTBo

"IIpoceernienue"

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Anrebpa ¥ Hayajga MaTeMaTHYeCKOro aHanmsza. Jlumaktuueckue

matepuainbl. [1labynun M.U., Tkauea M.B. u apyrue.

L4 Anre6pa N HadYaJla MAaTcMaTH4YCCKOI'O aHaJlk3a. I[I/I,ZIaKTI/ILIeCKI/Ie

matepuaibl. 11 knacc - [lllabynun M.U. u ap.

L4 Anre6pa M Hayaja MaTeMaTH4YeCKOro aHaiu3a. Meroauueckue

pexomenganuu. 11 kiacc : mocodue ansa yuu- Tenen obrieoOpa3oBar.
opranuzanuii / M. K. [Toranos, A. B. [lleBkun. — M. : [IpocBemenne,

2013. — 256 c. : un. — (MI'Y — mikoue).
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