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MOACHUTEJIbBHASA 3AIIMCKA

V4eOHBI Kypc «AnreOpa M Hadajga MaTeMaTH4ecKOTO aHalu3a» SBISIETCS OTHUM H3
Haubosiee 3HAYMMBIX B IPOTpaMMe CpelHero oOIero oOpa3oBaHMS, MOCKOJBKY, C OIHOM
CTOPOHBI, OH OOeCIIeYnBaeT HWHCTPYMEHTAJIBHYIO 0a3zy Ui HM3ydeHHS BCEX ECTECTBEHHO-
Hay4HBIX KypcOB, a C JAPYroil CTOpPOHBI, (GOPMHpYET JIOTMYECKOE M aOCTPAaKTHOE MBIIUICHUE
oOydJaronmxcss Ha YpOBHE, HEOOXOJMMOM [UIi OCBOCHHS HWHMOPMATHKH, OOINECTBO3HAHMS,
UCTOPHH, CIOBECHOCTH W JpYyruX IHCOHIUIMH. B pamkax JaHHOTO YdeOHOTO Kypca
oOydaronmecs OBJIAZICBAIOT  YHUBEPCAJIBHBIM  S3bIKOM COBPEMEHHOW HAyKd, KOTOpas
dopMynHpyeT CBOM JOCTH)KEHUS B MaTeMaTH4YECKOU (opme.

V4eOHBII Kypc anreOpbl M Hadall MaTeMaTHYeCKOTO aHaIM3a 3aKiIaJbIBacT OCHOBY JUIS
YCHEIHOIO OBJaJeHUsl 3akoHaMu (U3MKM, XUMHUM, OUOJOTMHM, TOHMMAHUS OCHOBHBIX
TEHJACHUIUNA pPa3BUTHUSI SKOHOMHKH M OOIIECTBEHHOW >KHU3HH, MO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX HH(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCHOJB30BATh UX I
nanbHelmero oOpa3oBaHMsT M B IOBCEIHEBHOM JKM3HM. B TO ke Bpems OBJajgeHHE
aOCTpaKTHBIMU ¥ JIOTUYECKH CTPOTHMH KOHCTPYKIIMSIMH aJreOphl U MaTeMaTHYeCKOTO aHalln3a
pa3BHBaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKA3bIBATH
YTBEPKACHUS C TOMOIIBI0 MHIAYKIMHM M PACCY)KAATh JAEAYKTHBHO, MCIIOIb30BaTh 0000IIEHHE U
KOHKPETH3aIlMi0, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET KPEaTHBHOE W KPUTHYECKOE
MBIIUICHHUE.

B xome wu3ydeHms ydeOHOro Kypca «Anrebpa W Hayalla MaTEMaTHYeCKOTO aHaN3a
oOydarormecss TOJYJalOT HOBBIM OMNBIT PEIICHHUS TNPUKIATHBIX 33734, CaMOCTOATEILHOTO
IIOCTPOCHUSI MaTeMaTU4YEeCKHMX MOJEJeld pPeaIbHBbIX CUTYallud, WHTEPIPETAlMH IOTY4eHHBIX
pelIeHUH, 3HAKOMATCA C NMPUMEPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE H
HCKYCCTBE, C BBIIAIOIIMMHUCS MaTeMAaTHIECKUMH OTKPBITHSIMU H X aBTOPAMH.

VYueOHbIl Kypc 007ajaeT 3HAUYMUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMAIOM, KOTOPBII
peanmusyeTrcss Kak depe3 y4eOHBIM MarepHal, CHOCOOCTBYIONMH (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U  4Yepe3 CHeuuuky ydeOHOM  JeATeNbHOCTH, TpeOyrolei
OPOAOJDKUTENIFHOW — KOHLIEHTpAllMM  BHUMAaHHS, CaMOCTOSATENBHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 32 TIOJyY€HHBIH pe3ynbTar.

B ocnoBe Metomuku oOydeHus anreOpe W HadajlaM MaTEMAaTHYECKOTO aHAIN3a JIEKHT
JIeSATEIbHOCTHBIM MPUHLIUIT O0YYSHHU L.

B cTpykrype yaebHOrO Kypca «AnreOpa W Havajga MaTeMAaTHUECKOTO aHAN3a» BBIICICHBI
CIINIyIOIIME COJIepKaTeIbHO-METOIMYeCKne JMHUMU: «Uucna u BbruncieHus», «DyHKIUH |
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana maremaruyeckoro ananuza», «MHOXKeCTBA U
JOTHKay. Bce OCHOBHBIE COAEPKATENPHO-METONNYECCKUE JIMHUHM HW3Yy4aloTCs Ha TPOTSHKCHHUH
JIBYX JIeT OOy4eHHUs Ha YpOBHE CpPEJHEro oOIero oOpa3oBaHHs, €CTECTBEHHO JOMOJHSAS JPYT
Jpyra M TIOCTETIEHHO HAaChIAACh HOBBIMH TeMaMH W pasjenamu. JlaHHBIM ydeOHBIN Kypc
SBIISICTCS. WHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSET B ce0e CO/Aep)KaHHE HECKOJIBKUX
MaTeMaTHYeCKUX AUCHUILIINH, TaKMX Kak anredpa, TPUTOHOMETpHUs, MaTeMaTUYEeCKUi aHalu3,
TEOpHs MHOXKECTB, MaremMaThueckas Joruka u gapyrue. [lo mepe Toro kak oOydarommecs
OBIIQ/ICBAIOT BCE Oosiee IMPOKMM MAaTEeMaTHYECKUM allaparoM, y HHX IOCIEIOBATEIBHO
GopMuUpYeTCSI U COBEPIICHCTBYETCS YMEHHE CTPOMTH MaTeMaTHYecKyld MOJENb PeabHON
CUTYallUH, TPUMEHSTH 3HAHUS, MOJydeHHBIE TMpPU HM3Y4eHUH Y4eOHOTO Kypca, Ui pelieHUs
CaMOCTOATENBHO C(HOPMYIMPOBAHHOM MaTeMaTHYEeCKOM 3aJadd, a 3aTeM HHTEPIpPEeTHPOBATH
CBOU OTBeET.

CopepxarenpbHO-METOAMYECKass ~ JUHHS  «YuMciaa W BBIYMCICHHS»  3aBEpIIACT
GopMupOBaHNE HABBIKOB HCIOJIB30BAHMS JCHCTBHTENBHBIX YHCEN, KOTOpPOEe OBUIO HAadaTo Ha
YPOBHE OCHOBHOTO 00Imero obpazoBanusi. Ha ypoBHe cpenHero oOmero oOpasoBaHusi ocoboe
BHUMaHHE y/ensieTcsi (OpMHUPOBAHHUIO HABBIKOB PAIlMOHAIBHBIX BBIYHCICHHH, BKIIOYAIOIIMX B
ce0sl UCIOIB30BaHUE PA3IUYHBIX (POpM 3arMCH YUClla, YMEHUE JIeNaTh MPUKUKY, BBITTOIHATH
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npuOIMKEHHBIE BEIYUCIICHU S, OLIEHUBATh YHCIIOBBIE BBIPAKEHHU S, padOTaTh C MATEMaTHUECKHU MU
KOHCTaHTaMH. 3HAKOMbIe OOYJarOIMMCS MHOXKECTBA HATYpPAJIbHBIX, IIEJBIX, PAlMOHAIBHBIX U
JIEVCTBUTEIBHBIX YUCENl JOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXkaoM M3 3THX
MHOKECTB PACCMAaTPHUBAIOTCSI CBOMCTBEHHBIE eMy CIeM(UUIECKUE 3a]aul U ONEepalluu: JeNIeHUe
HAIleJI0, ONEPUPOBAHHE OCTATKAMH Ha MHOXKECTBE IIENBIX 4YHCeN, O0coO0ble CBOWCTBA
palMOHANBHBIX U HPpPAalMOHAIBHBIX YHMCEN, apu(MeTHUYEeCKUe ONepalut, a TAkKe U3BJICUEHUE
KODHS ~ HAaTypaJbHOM  CTEIEHM Ha  MHOXECTBE  KOMIUIEKCHBIX  4Hcenl. bmaromaps
MOCTICIOBATEIbHOMY — PAaCIIMPEHUI0  Kpyra HCIOJB3YyeMBIX YHCEl H  3HAKOMCTBY C
BO3MOXHOCTSIMU UX MMPUMEHEHMsI JJIs PELeHHs Pa3IMUHbIX 33/1a4 (GOpMUpPYETCs MpeCTaBIeHUE
0 €IMHCTBE MAaTEeMaTHUKN KaK HAyKH U €€ pOJIM B TOCTPOSHUU MOJIENIEH peabHOro MUpa, HIMPOKO
UCIOJIB3YIOTCSA 0000IEHNE U KOHKPETH 3L UL

Jlunus «YpaBHEHMS] U HEPABEHCTBA» peaJn3yeTcsl Ha MPOTSHKEHUHM BCEro oOyuyeHHUs Ha
YpOBHE cpeaHero oOmero oOpa3oBaHus, IOCKOJIbKY B KakIoM pasaene I[Iporpammsl
IPEIYCMOTPEHO peIleHHEe COOTBETCTBYIOIMX 3ahad. B pesynbrare oOyuaronmecs OBIIaJEBAIOT
pPa3sTUYHBIMU ~ METOJAMU  PEIICHHs] PAllMOHAIBHBIX, HPPALUOHAIBHBIX, I1OKA3aTEIbHBIX,
JOTapu(PMUUECKUX U TPUTOHOMETPHUECKUX YPaBHEHHI, HEPABEHCTB U CHUCTEM, a TAKoKe 3a/1ad,
cojepkaumx mnapamerpbl. IlonmydeHHbIE yMEHMsSI IIMPOKO MCIIONB3YIOTCS MPU HCCIEI0BAaHUU
(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHON, MPU PEIICHU M MPUKIATHBIX 3a]a4 U 3a/1a4 Ha HaX0XKJCHHE
HanOOJNBIIIMX ¥ HAaMMEHBIIMX 3HaUeHUW QyHKuuH. J[aHHAs comepKaTteibHast TMHUS BKIIOYACT B
ce0s1 Tarke (OPMUPOBAHHME YMEHUH BBINOJNHATH pacuérel o (opmynam, mpeoOpa3oBaHuUs
palOHATBHBIX, UPPAUOHAIBHBIX U TPUTOHOMETPHUYECKIX BBIPAKEH MM, a TakKe BBIPAKECHUH,
colep)Kanmx cTeneHu u Jorapumel. brmaromapst m3ydeHHIo anreOpandeckoro Martepuana
OPOUCXOJUT  JlaJibHElIee pa3BUTHE  AJTOPUTMHYECKOIO M aOCTPAKTHOTO  MBINUICHHUS
oOyJarormmxcsi, GOPMHUPYIOTCSI HABBIKU JCAYKTUBHBIX PacCYyXACHHH, paOOThl ¢ CHMBOJBHBIMH
dopmMaMu, TIpeCTaBIIEHUsT 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeznaraet 3(pdeKTUBHbIE MHCTPYMEHTHI JJIS PELICHHS] TPAKTHYECKUX U €CTECTBEHHO -
HAYYHBIX 33/1a4, HATJISTHO JIEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenbHO-MeTOANYeCKass TUHUS «DyHKIUU W TpauKim» TECHO IEPErieTaeTcs ¢
JPYTUMH  JIMHUSIMH ~ y4e0HOTO  Kypca, IOCKOJBKY B  KaKOM-TO  CMbICIE  3a7aéT
[OCTIeIOBATEIbHOCTh ~ M3YYeHHsS]  Marepuana. l3ydeHwe  CTENeHHOH, IOKa3aTeIbHOH,
Jorapu(pMUUECKOil U TPUTOHOMETPUUECKUX (PYHKLHH, UX CBOWCTB U rpady KOB, UCIOJIb30BaHUE
GyHKUME A1 peleHus 3aJad U3 APYTMX Y4eOHBIX MPEIMETOB M PEATbHOM KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYeCKUM aHAJIM30M, TaK M C PELICHHEM YpaBHEHUU M HepaBeHCTB. llpu
5TOM OoJsibllloe BHHMMaHHUE yaensercs (OPMUPOBAHUIO YMEHHs BbIpaxkaTb (GopMyaamu
3aBUCHUMOCTH MEXIy Pa3IM4YHBIMU BEJIMYMHAMH, UCCIIEAOBATh MOJydeHHbIE (DyHKIIUHU, CTPOUTD
ux rpaduku. Matepuan 3Toil coaepaTenbHOM JHWHUM HalleJeH Ha pPa3BUTHE yMEHUU H
HAaBBIKOB, MO3BOJISIONMX BBIPaKaThb 3aBUCHMOCTH MEXJy BEIMYMHAMM B Pa3IM4HON (opme:
aHAIMTUYECKOU, Tpaduueckoii u cioBecHOW. Ero wu3yueHuMe CHocoOCTBYeT pa3BUTHIO
QITOPUTMHYECKOTO  MBINIUICHUS,  CIIOCOOHOCTH K  OOOOIICHWIO H  KOHKPETH3aIluu,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenbHas nuHUS «Hauama MaTeMaTH4eckoro aHajan3a» MO3BOJISET CYIIECTBEHHO
pacumMpuUTh KPYr KaK MaTeMaTHMYeCKMX, TaK M NMPUKIAAHBIX 3a]ad, JOCTYIHBIX 0Oydaronmmcs,
TaK KaK y HUX HOSIBJIIETCS BO3MOKHOCTb CTPOUTDH I'Pa(UKU CIIOKHBIX (DyHKIIUH, ONPEAESATh UX
HauOONbIIMe U HAUMEHBIIME 3HAYCHUS, BBIYUCIATH IUIOMRAANA (QUTYp U OOBEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpeHHMs IporeccoB. JlaHHas cojlepxarejibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOEHHUS MaTeMaTHYeCKHMX MOJEJe pealbHbIX CHUTYallUi, IO3BOJSET
HAXOJWTh HAWIydlllee peIleHWe B MPHKIAAHBIX, B TOM YHCJIE COLUATBHO-IKOHOMUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MAaTe€MaTH4YeCKOTO aHaJn3a CIOCOOCTBYET pPa3BUTH IO
abcTpakTHOro, (OPMaJIBLHO-JIOTHUECKOTO M KPEaTHBHOTO MBIIUICHUS, (GOPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBIICHHS 3aKOHOB MAaTEeMaTHKH B Hayke, TEXHUKE U HCcKyccTBe. OOydaronmecs
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Y3HAIOT O BBIAAONMXCA PE3YJIbTAaTaX, IMMOJTYYCHHBIX B XOAC Pa3BUTUA MATCMATHUKUA KaK HAYKU, U
00 uXx aBTOpax.

ConepxatenbHO-MeTOAMYECKass JIMHUS «MHOXeCcTBa W JIOTMKa» BKIOYaeT B cels
9JICMCHTBI TCOPHUHU MHOXCCTB U MAaTEMATHYECKON JIOTHKHU. TeOpeTI/IKO-MHO)KGCTBeHHBIe
IPEJCTAaBIICHUS] TPOHU3BIBAIOT BECh KypC IMKOJIBHONH MaTeMaTHKH M TpeIaraloT HamoOoee
YHUBEPCAIBHBINA SI3bIK, OOBCAMHSIONMU BCE pa3ieibl MaTeMaTHKH M €€ TPUIIOKCHHH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATHYCCKHUEC JUCIHUIIIIMHBI U UX IPUJIOKCHHU A B CAUHOC LCJIOC. HO'E)TOMy
BaXXHO JaTb BO3MOXKXHOCTH O6y'-IaI-OHIeMYC${ IIOHUMAThb TeOpCTHKO-MHOX(€CTBCHHBIﬁ SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIOJNb30BAaTh €ro Mjs BBIPAXKEHHS CBOMX MbIcieil. [pyrum
BOKHBIM TMPHU3HAKOM MAaTEMATHKH KAaK HAyKH CIIEAYeT MPU3HATH CBOHCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMW ® CJIEOBAHHE OINPEACICHHBIM IpaBUJaM MOCTPOSHUS  JIOKA3aTEIIbCTB.
3HAaKOMCTBO C JJIEMEHTaMH MaTeMaTHYeCKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBILIUIEHUS OO0YJarOIMXCsl, MO3BOJIIET UM CTPOHUTH CBOHM PACCYKACHUS HAa OCHOBE JIOTHUYECKUX
npaBwL, GOPMUPYET HABBIKH KPUTHYECKOTO MBIIIIICHUSI.

B yueOHoM Kkypce «Anrebpa W Hayala MaTeMaTHYECKOTO aHaIHM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHU4YCCKOI'O MOACIIUPOBAHUA, KOTOPBIC MMPpHU3BaHbL CII0COOCTBOBATH
(OPMHPOBAHUIO HABBIKOB IOCTPOCHUSI MOJENCH peallbHbIX CUTYallMi, WCCICIOBAHUS STUX
MoOJleNeld C TOMOIBIO ammapata anreOpbl M MaTeMaTHYeCKOTO aHalu3a, WHTEPIpeTaluu
IMMOJYYCHHBIX PEC3YJIbTATOB. Takue 3aJaHus BIIJICTCHBI B Ka)K}lBIfI U3 pasaciioB MMporpamMMel,
MIOCKOJIbKY BECh MaTepuan y4eOHOro Kypca IHMPOKO MCIIONB3YeTCs JJIS PEIICHUsS MPUKITATHBIX
3amay. llpm  pemeHWHM  peanbHBIX MPAKTUYECKUX 3aJad  OOydarolmecss pa3BUBAIOT
HAOJIOAATEIFHOCTh, YMEHHUE HAaXOAWUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOJB30BATh
aHaJIOTHIO, 0000IATE W KOHKPETU3HPOBATh IMpodiemy. [lesrenbHOCTh M0 (GOPMHUPOBAHHUIO
HAaBBIKOB PEICHHS MPHUKIAIHBIX 33/1a4 OPTaHU3YeTCsl B MPOLIecce U3YUEHUs BCEX TeM ydeOHOTo
Kypca «Anredpa ¥ Hayaja MaTeMaTHYeCKOTO aHaIM3ay.

Ha uzydenne yueOHOTO Kypca «AnreOpa U Hadaga MaTeMaTHUYECKOTO aHaIN3a» OTBOAUTCS
272 ygaca: B 10 wmacce — 136 ygacoB (4 waca B Hezaenmo), B 11 wiacce — 136 yacoB (4 yaca B
HEJIEINIO).
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COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYHCICHUS

Panmonaneubie yncna. OObBIKHOBEHHbBIE U JECATHYHBIE IPOOU, NMPOLIEHTHI, OECKOHEUHbIE
nepuoauyeckue Apoodu. Ilpumenenue npoOeil ¥ MPOLEHTOB /s pEIICHUS IPUKIAJAHbIX 33134 U3
Ppa3IMYHBIX OTPACIIC 3HAHWUUN U pEATTbHOM KU3HH.

JeiictBuTenbHble yKcna. PanuoHanbHble W MppalMOHalIbHbIE YUcia. ApU(MeTHYECKUue
omnepanuu ¢ ACUCTBUTEIBHBIMA YHMCIAaMH. MOIyllb NEHCTBUTENBHOIO YMCIA U €r0 CBOWCTBA.
[TpnbnuxEHHBIE BBIYMCICHUS, MpPaBUJA OKPYIJICHUs, NPUKUIKA M OLCHKA pe3ylbTaTa
BBIYMCIICHUN.

Crenens ¢ mensiM nokazareneM. bunom Hetotona. Mcronb3oBanue moaxonsimeit popmbl
3allMCH IEHCTBUTEIBHBIX YU CEN Ul PEIIEHUS MIPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUSI TaHHBIX.

Apudmernuecknii KOpeHb HaTYpaJIbHOM CTETIEHH M €T0 CBOMCTBA.

CremneHb C pallMOHAJIBHBIM IOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIeM.

Jlorapugm uucna. CoiictBa gorapudma. JlecaTHUHbIE U HATYpaJIbHbBIE JTOTAPH(MBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC W
apKTaHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPpaBEHCTBA

ToxnecTBa M TOXAECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHU U ypaBHEHHUsI-CleICTBUs. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OCHOBHBIE METO/bI PELICHUS LIENbIX U APOOHO-pallOHAIbHBIX YPABHEHUH U HEPABEHCTB.
MHorowieHsl OT OJHOM IIepeMEHHOW. JlemeHne MHOrouwieHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorousens! ¢ neiasiMu koagdunnentamu. Teopema Buera.

[TpeoOpa3zoBaHms YUCIOBBIX BRIPAKEHHH, COACPIKAIIMX CTETICHH U KOPHH.

WppannonanbHble  ypaBHEHMs. (OCHOBHBIE METOJBl pEUICHUS  UPPALUOHAIBHBIX
YpaBHEHUM.

ITokazaTenbHble ypaBHEHHUs. OCHOBHBIE METO/IbI PELICHUS TOKA3aTENIbHBIX YPABHEHUH.

[IpeoGpazoBanue BeIpa)keHUH, COAEPIKAIMX JIOTAPH(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PpEIICHUs JoTapu(MUUECKUX
YPaBHEHUU.

OcHoBHBIE TpUroHOMeTpuueckue Qopmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIpAXEHUM. Pelienne TpUroHoOMEeTpuYeCKuX YpaBHEHU .

Pemenne cucreM NIMHEWHBIX ypaBHEHMH. Marpuna CHUCTEMbl JUHEWHBIX YpaBHEHUU.
Onpenenurens MaTpuilpl 2X2, €ro IreOMETPUYECKUN CMBICI U CBOWCTBA, BBIYHMCIEHHE €r0
3HAUEHUs, IPUMEHEHHUE ONPEACINUTENS Ul PEIICHUS CUCTEMBI JIMHEN HBIX YpaBHEHUH. Pemienne
NPUKIAIHBIX 337]a4 C TOMOIIBIO CUCTEMBI JINHENHBIX YpaBHEeHUH. VccnenoBanne mocTpoeHHOM
MOJIEIIU C ITOMOILBIO MATPUIL U OIIPEAETIUTENCH.

IlocTtpoeHne MareMaTHYeCcKUX MOJENIEH pealbHOM CUTyallMd C IIOMOIIBI0 YPABHEHUU H
HepaBeHCTB. [IpuMeHeHMe ypaBHEHMI M HEPABEHCTB K PEIICHHI0 MATEMaTHMYECKUX 3a1ad U
3a71a4y U3 Pa3IUYHbIX 00JacTel HAyKU U peaslbHOM JKU3HH.

Oyukuuu U rpag uKu

OyHknus, cnocoObl 3amanus (GyHKOUU. B3amMuo oOpartHble (yakiuu. Kommosuius
¢byakuuii. I'padux dynkiuu. DnemeHTapHbie Ipeodpa3zoBaHus rpauKoB (yHKIIHI.

OO6nacTp ompeeNeHlsl 1 MHOXECTBO 3HaueHni ¢yakunu. Hymn ¢yaxunn. [Ipomexyrku
3HAKOMOCTOSTHCTBA. UETHhIe W HeuéTHble GyHKuuu. I[lepuomnueckune dyHkuuu. [TpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymMbl 1 MUHUMYMbI (QyHKuuu. HanOombliee U HauMeHbllee
3HaueHus (QPyHKUHUH Ha IPOMEKYTKE.
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Jluneiinas, kBagpaTudHas U ApoOHO-TMHEWHAS PyHKIIUU. DIIEMEHTAPHOE UCCIICIOBAHNE U
MOCTPOCHHE UX TPaUKOB.

CrenenHas (QyHKIUS ¢ HAaTypaJbHBIM U II€JbIM IoOKazaTeneMm. EE cBoiicTBa u rpaduk.
CaoiictBa M rpaduKk KOpHS N-0il cTemeHW Kak (yHKIUU OOpaTHOW CTENEeHH C HaTypaJbHBIM
ITOKa3aTeseM.

[TokazarenbHas U jorapudmuueckas QyHKIUHU, UX CBOMcTBa U rpaduku. Mcmonb3oBaHue
rpaduKoB (QyHKUMH IS pEICHUS] ypaBHEHUM.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPEIEICHHE TPUTOHOMETPUYECKUX  (QYHKIIUN
YU CJIOBOIO apryMEeHTA.

@OyHKIMOHANBHBIE 3aBUCHMOCTH B PEaJIbHBIX MpOLIeccax U ABICHUSX. | paduku peabHbIX
3aBUCHMOCTEH.

Havana matemaTn4eckoro anaausa

IlocnenoBaTensHOCTH, CIIOCOORI 3aaHMs MMOcienoBaTeabHOCTEH. MeToI MaTeEMaTHUECKOM
WHIYKIUA. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIENOBATEIBbHOCTH. MCTOpHS BO3HMKHOBEHUS
MaTeMaTHYeCKOTO aHalIM3a Kak aHajn3a OECKOHEYHO MajbIX.

Apudmernueckass U TreoMeTpuyeckas  mporpeccu. beckoHedHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBArOIIEH IeOMETPUYECKOM MpOrpeccui.
JIMHEWHBIA ¥ OKCIOHEHUUAIBbHBIM pocT. Yucno e. DopMmyna CIOKHBIX MPOLEHTOB.
Hcnonb30BaHne MPOrPECCUN ISl PELICHUS] PEATIBHBIX 331a4 NPUKIAJHOIO XapaKrepa.

HenpepeiBHble ¢QyHkuuu u ux cBoiictBa. Touku paspeiBa. ACUMOTOTHI TIpauKOB
¢yakumii. CBoiicTBa (yHKIHMI HENMpEephIBHBIX Ha OTpe3ke. MeTox MHTEpBAJIOB Ui PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPhIBHBIX QyHKIUN I peIieHHs 3a1au.

IlepBas u BTOpast npon3BoAHbIe GyHKUKU. OmpeneneHue, reoMeTpUuecKuii U pusndeckuit
CMBICJI TPOU3BOJHON. YpaBHEHHUE KacaTeIbHOM K rpaduKy (QyHKUIHH.

[IponsBoaHbIe Ay1eMeHTapHbIX (QyHKIMH. [Ipon3BoaHAsS CyMMBI, IPOU3BENEHHUSI, YACTHOTO
Y KOMIIO3UIINH (DyHKIUH.

MHo:xecTBA M JIOTHKA

MHOkecTBO, ONepalui HaJl MHOXECTBAMU M UX cBoicTBa. uarpammel Ditnepa—BeHHa.
[IpumeHeHNE TEOPETHMKO-MHOKECTBEHHOIO armapara Uil ONMCAHMS PEAbHBIX MPOLIECCOB M
ABJICHUM, IPU PELICHUH 3ajad U3 IPYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue,  Teopema,  CBOICTBO  MaTeMaTH4YeCKOro  OObEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHU .

11 KJIACC

Yuciia 1 BLIYUCIE HUS

Harypanbubie u nensie 4yucna. [IpuMeHeHUWe TPHU3HAKOB JAEIMMOCTH LEJIBIX YHCEI,
HauOonpimii obumit nemurens (manee — HOJI) u Hanmensinee obmmee kpatHoe (naiee — HOK),
OCTaTKOB IO MOJYITIO, anropuTMa EBKIua /is pereHust 3a71a4 B IEJIBIX YU CIIax.

Kowmmnekcusie 4ncna. AnreOpanyeckas U TpHUTOHOMeTpHYeckas (GOpMbI  3amucu
KOMILJIEKCHOTO YHclia. Apu@MeTHUecKue ornepanuu ¢ KOMIUIEKCHBIMHA YHciiaMu. M3o0pakeHue
KOMILJIEKCHBIX YHCEJI Ha KOOPAMHATHOUN TiockocTH. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILIEKCHOTO 4Hcna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHUCEeN [UIsl peIleHHus (U3UUYECKUX |
TEOMETPUYECKUX 3a/1a4.

YpaBHeHUs1 1 HEPaBEHCTBA

Cucrema ¥ COBOKYITHOCTb YpaBHEHH I U HEPABEHCTB. PAaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHIIBHBIC HEPABEHCTBA.

OT100Op KOpHEH TPUTOHOMETPHYECKMX YPAaBHEHHH C TOMOIIBI0 TPUTOHOMETPHUUYECKOMN
OKPYKHOCTH. PerieHue TpUroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIBHBIX U JTOTaprU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.
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OCHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U COBOKYIIHOCTEH  pPallMOHAJIBHBIX,
UPPaLMOHAJIBHBIX, T0KA3aTENbHBIX U JOrapu(MUUECKUX YpPaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

IlpuMeHeHNEe ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTHYECKUX 3a7ad U
3aJa4 U3 pPA3NUYHBIX 00OJacTel Hayku W pealbHOM KM3HU, WHTEPHPETALHS MOJYy4eHHBIX
PE3YIIBTATOB.

DyHKUMHU U Tpad UK

I'paduk xommnosuuuu ¢yHkuuii. I'eomerpruueckre oOpas3bl ypaBHEHHII U HEpaBEHCTB Ha
KOOPIMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue (yHKIHMH, UX CBOHCTBA U TPAdUKU.

I'pajguueckne MeToAbl pelICHHUs ypaBHEHMI W HepaBeHCTB. I'paduueckue MeTOAbI
peIeHHUs 3aa4 ¢ IapaMeTpaMH.

Hcmons3oBanue rpadukoB (QYHKIWH JUIS MCCIIEOBAHUS TPOILECCOB U 3aBHCHMOCTEH,
KOTOpBIE€ BO3HMKAIOT IIPH PEIIEHUH 3aa4 U3 JPYrUX y4eOHBIX IPEIMETOB U pPeaIbHOM KU3HH.

Havana matemaTn4eckoro anajausa

[IprMeHeHne Mpou3BOAHON K HCCIEIOBaHUIO (PYHKIIMN Ha MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxaeHrne HanOoJbIero ¥ HaMMEHbLIETO 3HaYe€HU N HEelPephIBHOM (PYHKIIMH Ha OTPE3KE.

IlpuMeHeHre NPOM3BOAHOM [UIsI HAXOXKIACHHUS HAWIYYILErO pPELIEHUsS B IPUKIAJHBIX
3ajadax, JUIsl OMpEJeNIeHUs] CKOPOCTM U YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMynod Hiu
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbiX. IlepBooOpa3Hbie 3IIeMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoXaeHUS TEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudeckuil CMbICI MHTErpaia. BeluncieHne onpenenéHHoro nHTerpaia
no opmyne Hprorona-JleliOHuma.

[IpumeHnenne wWHTETpasia Uil HAXOXKACHHUS IUIONRACH TUIOCKUX (GUTyp ¥ OOBEMOB
T€OMETPUYECKUX TEIl.

[Tpumeps! pemeHuit audpepeHIMaNbHBIX YpaBHEHUH. MaTremMaTnueckoe MOACTHPOBaHUE
peaIbHBIX MPOIIECCOB C MOMOIIBI0 AU(hepeHITUATbHBIX YPaBHEHUI.
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IULTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI VYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VPOBEHbL) HA
YPOBHE CPE/IHEI'O OBILEI'O OBPA3OBAHIA

JIMMHOCTHBIE PE3YJIbTATHI

1) rpa:xaIaHCKOr0 BOCTIMTAHMA:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM MO3ULIMK  OOydaroumerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHAa POCCHIICKOTO OOINEeCTBA, MPEACTABICHHE O MaTEMaTHYEeCKUX OCHOBAX
(GYyHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHHH, NTPOLEIYp TPaXKIAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI U JPYroe), yMEHUE B3aWMOJACWCTBOBATh C COI[MAJIbHBIMU HWHCTUTYTaMHU B
COOTBETCTBUH C X (PYHKIIUSMHU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOT0 BOCITUTAHUS

c(hOpMUPOBAHHOCTh POCCHUHCKON TPKIAHCKON HIACHTHYHOCTH, YBAKEHHS K MIPOIUIOMY U
HACTOSIIIEMY POCCUMCKOM MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K JOCTHUIKEHHSIM POCCUUCKUX
MaT€MaTUKOB U POCCUMCKOM MAaTEMATHYECKON WIKOJIbI, MCIOJIB30BAHUE ATUX JIOCTHXKEHUMN B
JIPYruX HayKax, TEXHOJOTHX, cepaXx SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHNS

OCO3HAHME  JIyXOBHBIX IIEHHOCTEW  pOCCHUICKOro  Hapoja, CGOPMUPOBAHHOCTD
HPABCTBEHHOIO CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUN HAyKM W JIEATEbHOCTHIO YYEHOIO, OCO3HAHME JMYHOIO BKIAJa B IOCTPOEHUE
YCTOMYUBOTO OYyAyIIETO;

4) 3cTeTHY€CKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIGHME K  MHUPY, BKIIOYas  3CTETUKY  MaTEMaTHUYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a/ay, pelIeHUH, pacCyXJeHUM, BOCIHPUUMYUBOCTH K
MaTE€MaTUYECKUM acleKTaM pazIuyHbIX BUJIOB UCKYCCTBA,

5) pu3nyecKkoro BOCIUTAHUS S

c(hopMUPOBAHHOCTh YMEHUSI IPUMEHSITh MaTEMaTHUECKNE 3HAHUS B HHTEPECax 37J0POBOTO
u Oe3omacHoro oOpasa »KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pOBBIO (3110pOBOE
nuTanue, COATAHCHPOBAHHBIA PEKUM 3aHSATHH M OT/AbIXa, peryiispHas pu3ndecKas akTHBHOCT),
¢du3nUeckoe COBEPILCHCTBOBAHUE MPH 3aHATHUSIX CIIOPTHUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/Ay, OCO3HAHHE IIEHHOCTH TPYAOJIO0MS, HHTEPEC K Pa3IuYHBIM cdepam
npodeccuoHanbHON NEATETbHOCTH, CBSI3AHHBIM C MAaTEMATHKOW M €€ MPHUIIOKEHHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymel mnpodeccu U peanu30BBIBATE COOCTBEHHBIC
JKU3HEHHBIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa30BaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH YKU3HH, TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKUX 3aJ1a4 MAaTEeMAaTU4YE€CKON HampaBJICHHOCTH;

7) 3K0JI0OrH4€eCKOro0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KyJAbTYphl, TOHMMAaHHE BIUSIHHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHHE
o0anbHOrO  XapakTepa  JKOJOTMYECKMX  IpoOsieM, OpUEHTaluss Ha M[pUMEHEHHue
MaTeMaTUUYECKUX 3HAHUW JUIs pelieHUs 3a/1a4 B OONACTH OKPYKAIOIeH cpeibl, MIaHUPOBaHNE
MOCTYNKOB Y OLIEHKH WX BO3MOKHBIX TTOCJICJICTBUH JIJISl OKPY)KAIOIIEH CpeJibl;

8) HIeHHOCTH HAYYHOTI'0 TO3HAHMA:

Cc(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH W OOINICCTBCHHOW IMPAKTUKU, TOHUMAaHUE MaTEeMAaTHYECKOW HAyKu Kak cepsl
YEJIOBEYECKON NIeATENbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYMMOCTHU JUISl Pa3BUTHS [IUBUIIU3ALIUN,
OBJIQZICHUE SI3bIKOM MAaTEMaTUKUA U MAaTEMaTUUYECKOW KyJIbTYPOH Kak CPEJCTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBJISATH MPOEKTHYIO M HUCCIIECOBATEIBCKYIO JEATEIbHOCTh HHINBUIYATBHO U

B IpYyIIIE.
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METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YHHUBEPCAJILHbIE YUeOHbIE e HCTBUS

Ba3zoBble jjoruyeckue aeiicTBUs:

BBISIBJISITh W XapaKTEPU30BaTh CYIICCTBECHHBIC IPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUNM MEXIy MOHATUAMHU, (QOPMYIMPOBATH OMPEICICHHUS TOHSATHH,
YCTaHABIIMBATh CYIICCTBCHHBIH TPU3HAK KIACCH(QUKAIMA, OCHOBAHHS IS OOOOUIICHUS U
CpaBHEHU S, KpUTEPUHU MTPOBOIMMOTIO aHAIIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U MPEOOPa30BHIBATh CYXKICHUS: YTBEPIUTEIBHBIE U
OTpHIIaTEIIbHbIC, CIMHUYHBIC, YACTHBIC U O0IIME, YCIOBHEIC,

BBISBIIATh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEYHs B (aKTax,
JMAHHBIX, HAONIOJCHHUSIX W  YTBEPXKACHUSX, TMpeIaraTh KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNlaTh BBIBOABI C HCIIONB30BAHMEM 3aKOHOB JIOTWKH, JCAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKITIOUeHNH, YMO3aKITIOUSHHUH 110 aHaJIOTHH;

MPOBOAMUTH CAMOCTOSITEIBHO JIOKA3aTebCTBA MATEMATHYECKUX YTBEPXKICHHH (TIpsAMbIE U
OT TPOTUBHOIO), BBICTpAaWBaTh ApPryMEHTAIMI0, TPUBOAUTH MPHUMEPbl U KOHTPIPHUMEDHI,
000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS W BBIBOJIBI;

BBIOMpATh CIOCO0 perieHusl y4eOHOW 3afayM (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HauOoJjee TMOAXOAANMH C y4ETOM CaMOCTOSTENBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBaTe IbCKHeE 1€ iCTBHS:

MCIIOJIb30BAaTh BOMPOCH! KaK MCCIEI0BATEIbCKUN HHCTPYMEHT MO3HaHUA, (GOPMYIHpOBATh
BONIPOCH], (MKCUpPYIOLE TPOTHBOpEYHE, IMpOOJIeMy, YCTaHABJIMBATh HCKOMOE W JIaHHOE,
dopMUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

NPOBOAUTH CAMOCTOSITENIbHO — CIUTAHWPOBAHHBIM  AKCIIEPUMEHT, HCCIEIOBAHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIIECCa, BBISBICHUIO
3aBUCUMOCTEN MKy OObEKTaMHU, SBICHUSIMH, TPOIIECCAMHU;

CaMOCTOSITEITFHO (JOPMYIIMPOBATH OOOOITICHUSI U BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOICHU S, MCCIICIOBAHMUSI, OIECHUBAThH JJOCTOBEPHOCTD IMOJTYYCHHBIX PE3YIIbTaTOB, BBIBOJIOB U
00001

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH IPEANIOIOKEHUS O
€ro Pa3BUTHUH B HOBBIX YCIIOBUSIX.

PaGora ¢ unpopmanmeii:

BBISBIIATE JAC(PUITUTH HHPOPMAIIUH, JAHHBIX, HCOOXOMMBIX JIJIT OTBETA HA BOIIPOC H JUIS
pEIIcHUS 33/1a4H;

BBIOMpaTh HMHGOPMAIUIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATh HHQAOPMAIIMIO PA3IUYHBIX BHJIOB H  (GopM
MPE/ICTaBICHUS;

CTPYKTYpUpOBaTh  WHGOPMAIIMIO, MPEACTaBIATE €€ B pa3IMUHBIX  QopMax,
WUJUTIOCTPUPOBATH TpadriecKu;

OIICHMBATh HAN&KHOCTh HMHQGOPMAIIMU IO CAMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YueOHbIE JeiicTBUS

Oo01eHue:

BOCIIPUHUMATh U (OPMYIIUPOBATH CYXKACHUS B COOTBETCTBUHM C YCIOBHSMH U IIEJISIMH
OOIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U MHCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHS IO XOAy pEIICHHS 3a/Ja4i, KOMMEHTHPOBATh ITOJYICHHBIN
pe3ynbTar;
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B X0J€ OOCYXICHHUsS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCY)KHAaeMOW TEMbI, IPOOJIEMBI,
pemaeMOP'I 3a/la4r, BBICKa3bIBaThb MACH, HALCIICHHBIC HA IOMCK PCIICHHA, COIMOCTABJIATH CBOU
CYXKICHUS C CYKJCHHSIMH JPYTHX YYaCTHUKOB IHajora, OOHapy)KHBaTh Pa3indyve H CXOJICTBO
NIO3UIINI, B KOPPEKTHOH (hopMe GopMYITUpOBaTh Pa3HOIIACHS, CBOU BO3PAKCHUS;

NPE/CTABIIATh PE3YNbTAaThl PEINCHUS 3aJa4yd, SKCICPHUMEHTA, HCCICIOBAaHUs, IMPOCKTa,
CaMOCTOSTETIPHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3aad MpE3CHTAlMH U
0coOeHHOCTEH ayTUTOPHH.

PeryisiTuBHbIE YHUBepcaJbHble Y4eOHbIe AeHCTBUA

Camoopranusauus:

COCTABJIATh IUIAH, AITOPUTM pELIeHUs 3a/auyd, BBIOMpPATh CIOCOO pPELIEHUS C Y4ETOM
UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BapHAHTHI PELICHUH ¢ y4€TOM HOBOM MH(opMaruu.

CaMOKOHTPOJ/Ib, JMOIHOHAJIBHBIN MHTEJJIEKT:

BJIaJIeTh HaBBIKAMH IO3HABATEIbHON peuIeKCHM KakK OCO3HAHMSI COBEPILAEMBIX JeHCTBUM
U MBICIUTENBHBIX MPOILECCOB, WX PE3yAbTaTOB, BIAJECTh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTpOJIA TTpoliecca U pe3ylibTaTa pelieHusl MaTeMaTHuecko 3a1aun;

NpEeIBUJETh TPYIHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh NpPU pEIIEHUU 3aJaud, BHOCUTH
KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWIEH HBIX OIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yabTaTa II€IM W YCIOBUSAM, OOBSICHATH HPHYUHBI
JNOCTHDKEHUST WM HEAOCTIIKEHHUS PE3YIbTaTOB JICATEIBHOCTH, HAXOAWTh OIMOKY, IaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHMMATh W HCIIOJIb30BaTh MPEUMYINECTBA KOMAaH/JHON W WHIUBHIYabHOW pabOTHI MpU
peleHNH y4eOHBIX 3ajad, NPUHUMATh I1€1b COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh
OpTraHU3aI[MI0 COBMECTHOM paboTHI, paclpenessiTh BUIBI PadOT, JOTOBApUBATHCS, 0OCYKIAaTh
MPOIIECC U PE3YIhTAT pabOTHI, 0000IATh MHEHUS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (0OCYKAeHHs, 0OMEH MHEHUMH, «MO3TrOBBIE
IITYPMBI» M WHBIE), BBHIMOJIHATH CBOI YacTh PabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTMUMHU 4I€HaMH KOMAaH[Ibl, OLIEHMBAaTh KaueCTBO CBOET0 BKIaJa B OOLMN HPOAYKT IO
KpUTEpUsIM, CHOPMYITMPOBAHHBIM YHACTHUKAMH B3aHMMOJAEHCTBUS.

IMPEJIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kiacce oOydaOmmiics TMOMYYHT CIEIYIOIME TPEIMETHBIC
pe3ynbTaThl MO OTACNbHBIM TeMaM palboueill mporpamMmbl ydeOHOro Kypca «AnreOpa W Havana
MaTEMaTUYECKOTO aHaIH3ay:

Yucia v BbIYMCIEHUS

CBOOOJIHO OTEPUPOBATh MOHATHUSIMHU: PAIlMOHAIBHOE YUCIIO0, OECKOHEYHAs MepHOInYecKas
JIpoOb, TPOIEHTHI, UPPAUOHAIBHOE YHKCIIO0, MHOXKECTBA PAIMOHAJIBHBIX U JEUCTBUTEIBHBIX
yyces, MOIYNb JEMCTBUTEIBHOIO YU CA;

MPUMEHSATH JPOOU M TPOLEHTHI ISl pelIeHUsl TPUKIAIHBIX 337a4 U3 Pa3InUHbIX OTpaciei
3HAHUW U peabHOU )KU3HH;

MPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MPaBUIA OKPYIVIEHUS, MPUKUJKY U OLEHKY
pe3yibTara BHIYUCICHUM;

CBOOO/IHO OIEPUPOBATH IOHSTUEM: CTENEHb C IEJbIM I[10Ka3aTeJeM, MCIO0JIb30BaTh
NOAXOAAIIYI0 (OpMYy 3alHMCH JEHMCTBUTENBHBIX YMCEN Uil pEIIeHHS MPaKTUYeCKUX 3afad u
NpEACTABJICHUS IaHHBIX;

CBOOOJ/IHO OTIEPUPOBATH MOHITHEM: apU(PMETHUECKUN KOPEHb HATYpaIbHOUM CTEIEHH;

CBOOOJIHO OMEPUPOBATH MOHATHEM: CTEIIEHb C PAllMOHATBHBIM OKa3aTEIIEM;
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CBOOOHO ONEpUPOBATH MOHATHUSIMHU: Jorapudm dYmcia, ACCATUYHBIE W HaTypaJIbHBIC
norapudmsl;

CBOOOJIHO OIEpUPOBATh MOHSTUSIMHU: CHHYC, KOCHUHYC, TaHT€HC, KOTAaHTE€HC YHCIIOBOTO
apryMeHTa;

OTIEPUPOBATH IIOHATUSIMH: APKCUHYC, apKKOCHHYC M apKTaHTEHC YHCIOBOTO apIryMEHTA.

YpaBHeHUS M HEPABEHCTBA:

CBOOOIHO  OMEpUPOBAaTH  MOHATUAMHU:  TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO,
paBHOCHJIbHBIC YPABHEHHS M YPaBHEHU - CIIC/ICTBU S, PABHOCHJIHBIC HEPABCHCTBA,

NPUMEHSATh PA3NUYHbIE METONbI PEIICHHUS PAIMOHAIBHBIX M JIPOOHO-paIllMuOHAIBHBIX
YpaBHEHHH, MPUMEHSATh METO/I MHTEPBAJIOB JIJIsl PEILICHUSI HEPABEHCTB;

CBOOOJIHO OMEpUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOM MEpeMEHHON, MHOTOWIEH C
HenbiMd - Kod(pUIIMeHTaMu, KOPHM MHOTOYIEHA, MPUMEHSATh JeJICHHE MHOro4JIeHa Ha
MHOTOYJICH C OCTaTKOM, TeopeMy besy u Teopemy Buera s permenust 3a1ad;

CBOOOJHO OIEpUPOBaTh TMOHATUSMU: CHCTeMa JIMHEHHBIX ypaBHEHUW, MaTpula,
OTpeNeNnuTeNh MaTpUIbl 2 X 2 U €ro TeOMETPUUYECKH CMBICT, MCIOIB30BaTh CBOWMCTBA
onpenenuTens 2 X 2 sl BBIYUCIECHUS €ro 3HAYCHUS, IPUMEHSTh OMPEACTUTENH IS PEIIeHU s
CUCTEMBbl JIMHEWHBIX YpaBHEHHH, MOJEIMPOBATH pEalbHbIE CUTYallMH C TOMOUIBIO CHCTEMBI
JUHEHHBIX YpaBHEHWM, WCCIEAOBaTh IOCTPOSCHHBIE MOJEIH C TOMOIIBI0 MaTpull U
OTIpe/IeTUTENEH, HHTEPIPETHPOBATH ITOYICHHBIN PE3yIIbTaT;

M CIIOJIb30BaTh CBOMCTBA ICHCTBUIA C KOPHIMHU ISl TPEOOPa30BAHUS BRIPAKCHUH;

BBINIOJIHATh NMPE0Opa3oBaHUsl YHCIOBBIX BBIPAKEHUH, COJIEpXKAIMX CTEEHH C
paloHaIBHBIM MTOKa3aTeINeEM;

UCIIONBb30BaTh  CBOMCTBA JorapumMoB  [uisi  mpeoOpa3oBaHus  JIOrapu(MUYECKUX
BBIPAKCHUH;

CBOOOMHO  ONEpUpOBATh  TIOHATHUSMH:  HWpPpAIlMOHATBHBIC,  TOKA3aTeIbHBIE U
Jorapu(MUUECKHE YPAaBHEHHS, HAXOAUTHh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO/I0B
VI OCYIIECTBIISIE TIPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPHTOHOMETpHUYeckne  (opMynbl  aius  mpeoOpazoBaHUS
TPUTOHOMETPHUYECKUX BBIPAKCHUN;

CBOOOIHO OMEpUpOBaTh MOHSATHEM: TPUTOHOMETPHYECKOE YpaBHEHHE, MPUMEHSThH
HeoOxouMbIe (OPMYITBI 7Sl pEIieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YpaBHEHU;

MOJICTUPOBATh pealbHbIE CHUTYallMd Ha s3bIKE alnreOpbl, COCTABJSATh BBIPAKCHUS,
yYpaBHEHHS, HEPAaBEHCTBA 110 YCJIOBHIO 3aJadd, MHCCIEIOBATh IIOCTPOCHHBIE MOAETH C
UCITOJIb30BAHKEM arrapara ainreOpsbl.

OyHkuuy ¥ rpaguKu:

CBOOO/IHO OMNEpPUPOBATH MOHATHAMHU: (DYHKIIUS, CTOCOOBI 3amaHusi (DYHKIIMH, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3UIUS (QyHKIHUH, TpaduK (QyHKIHHU, BBIMOJHATH SJIEMEHTApHBIC
npeoOpa3oBaHus rpaguKoB (PyHKIHIA;

CBOOOHO ONEpUPOBATH TOHSTUSAMH: OOJIACTH OIPEACTICHUSI W MHOXKECTBO 3HAYCHHM
byHkiK, HymH QyHKIHHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOHO ONEpUpOBATh MOHATUAMHU: YETHBIE M HEUYETHBIC (YHKIHH, TEPUOINYECKUE
GyHKIIMM, TPOMEXKYTKA MOHOTOHHOCTH (YHKUIHMH, MAaKCUMyMbl M MHHHUMYMbI (DyHKUIHH,
HauOoJbllee ¥ HaNMEHbIIee 3HaueHHe GyHKIIUU Ha TPOMEKYTKE;

CBOOOHO ONEpUPOBATH TOHSATUSMH: CTENEHHas (YHKIUS C HaTYpAIbHBIM U IIEIBIM
nmokasaresieMm, TpaduK CTENeHHOW (YHKIIMM C HATypaJbHBIM W IEJBIM ITOKa3aTesieM, Trpaguk
KOpHS N-OH CTeNeH!U Kak PYyHKIIMU OOpaTHOU CTEIICHU C HATYpaIbHBIM TTOKA3aTEIIeM;

ONEpPUPOBATh TOHATUSMH: JUHEHHAs, KBaJpaTuyHas W JApOOHO-JMHEWHAs (YHKIHH,
BBITIOJIHSATH 3JIEMEHTAPHOE UCCIIEI0BAHHE  TOCTPOCHHE UX TParKOB;

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: TOKA3aTelNbHAs U JiorapudMmuyeckas (QyHKIUU, UX
CBOWCTBa M TpaMKH, MCIIOIH30BATh MX TPa(UKN JUTS pEeUIeHHs] ypaBHEHHUI;
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CBOOOJHO ONEPUPOBATH NOHATHSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpPENEICHUE
TPUTOHOMETPUYECKUX (PYHKIIUN YMCIOBOIO apryMEHTa;

UCIOJIB30BaTh rpaduku (QyHKUMHA AN MCCIEAOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN HpH
pelIeHUHn 3a/a4 M3 JAPYruX ydeOHBIX MPEIMETOB W PEbHOM >KM3HU, BbIpaxaTh (GopMyaamu
3aBUCUMOCTH MEKY BETUUMHAMU;

Hauvasa MmaTeMaTH4YeCKOro aHaJm3a:

CBOOOHO OIEpPHPOBATh MOHATHSAMU: apu(METHUECKass U TEOMETPHUECKas MPOTpeccus,
OEeCKOHEYHO YOBIBAIOIIAsi reOMeTprUUecKasi IPOrpeccusi, IMHEHHbIN U SKCIIOHEHI[MAIbHBIA POCT,
dopMyna CI0XKHBIX IPOLIEHTOB, UMETh MIPEJICTaBIICHUE O KOHCTAHTE;

M CII0JIb30BaTh IIPOTPECCUH VIS PELIEHUS pealIbHbIX 3aJau MPUKIAJHOIO XapaKTepa;

CBOOOIHO  ONEpUPOBaTh IOHSTUSAMH:  IIOCIEA0BATENBHOCTb,  CIIOCOOBI  3aJaHus
I10CJIEZI0BATEIBbHOCTEN, MOHOTOHHBIE M OTPAaHUUYEHHBIE IIOCIEA0BATEIBHOCTH, IOHUMATh OCHOB bl
3apOKACHUS MAaTEMaTHYECKOTO aHaM3a KaK aHaliu3a OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: HENPEPbIBHBIE (DYHKLIHMM, TOUKM pa3pbiBa rpaduka
(GyHKIMH, acCUMITOTHI Tpaduka QyHKIIUU;

CBOOOJHO ONEpUpOBaTh MOHSATHEM: (PYHKIIUS, HENpEephIBHAsS Ha OTpE3Ke, NPUMEHSTh
CBOMCTBa HENPEPHIBHBIX PYHKLUMUH I peLeHHs 3a]1a4;

CBOOOHO OINEpUpPOBaTh TMOHATUSMH: TepBas M BTOpas MPOM3BOAHBIE (YHKIUH,
KacatesjbHasi K rpaduKy (QyHKIUU;

BBIYHUCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YaCTHOTO U KOMIIO3UIUU JIBYX
(GyHKUM, 3HaTh TPOU3BOIHBIC YIIEMEHTAPHBIX (DYHKIIHIA;

M CII0JIb30BAaTh TEOMETPUYECKUN U (PU3UUECKUI CMBICI MPOU3BOJHOMN ISl pEIieHH S 3a1au.

MHoskecTBa M JI0THKA:

CBOOOJHO OIIEPUPOBATH NOHATUSAMU: MHOKECTBO, OIIEPALIMHU HAaJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar JUisi ONMCaHUs pealibHbIX MPOIIECCOB
U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 APYTHX Y4eOHBIX IPEIMETOB;

CBOOOJHO OIepupOBaTh MOHSATHSIMM: OIIPENEICHHUE, TEOpeMa, ypaBHEHHUE-CIEJCTBUE,
CBOMCTBO MaTeMaTH4eCKOro OOBEKTa, [JOKa3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 kuiacce oOydaroImMics TMOJYYUT CIEIYIOIME MPEIMETHBIC
pe3yabTaThl MO OTAENBHBIM TeMaM pabodel MmporpamMMbl ydeOHOTo Kypca «AnreOpa M Hadaia
MaTEMATUUYECKOTO aHAJIN3a»:

Ymucia v BbIYUCTICHUS

CBOOOHO OmepUpoBaTh MOHATUSAMU: HATypaJbHOE U LEJ0€ YHCI0, MHOXXECTBa
HaTypaJbHBIX U LIEJIBIX YMCEJl, UCIIOIB30BaTh NPU3HAKU AeauMocTy 1enblx uucen, HOJl n HOK
HaTypaJbHBIX YHCEN JJIsl PEeLeHUs 3a/1a4, IPUMEHSTh aroput™ EBkinia;

CBOOOJIHO ONEpPUPOBATH MOHATHEM OCTaTKa IO MOJIYJIIO, 3alIMChIBaTh HATypaJbHbIE YHCIIA
B Pa3IMYHbIX O3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: KOMIIJIEKCHOE YHCIO U MHOMXECTBO KOMILIEKCHBIX
qucen, MPeICTaBIATh KOMIUJIEKCHbIE YKClla B adreOpanyeckoil M TPUTOHOMETpUYecKkoi dopme,
BBINTOJIHATH apU(IMETUUYECKHUE OIEpallii C HUMH U N300pa)xaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOIHO  ONEpUpOBaTh  IMOHATHUSAMM:  HMppallMOHaJbHbIE,  IOKa3aTelbHbIE U
Jorapu(MUUECKUE HEPABEHCTBA, HAXOIUTh UX PEICHUS C TOMOIIBIO PaBHOCHIIBHBIX TEPEXO/IOB;

OCYILECTBIIATh OTOOP KOPHEH MpHU pelIeCHUU TPUTOHOMETPUUYECKOTO YpaBHEHMUS,

CBOOOHO ONEpPUPOBATH TMOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, IPUMEHSThH
HeoO0XoauMbIe (OPMYIBI ISl pEiEHUsI OCHOBHBIX TUIIOB TPHTOHOMETPHYECKHX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUI 1 HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMbI U CHUCTEMBI-CIIEJICTBUS, HAXOAUTh PEILIEHUS CUCTEMBI U COBOKYITHOCTEN
palMOHANbHBIX, HWPPALMOHAIBHBIX, MOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YpPaBHEHUU W
HEPaBEHCTB;
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pelmaTh panuoHAIbHBIC, HppalMOHAIBHbIC, I[OKa3aTelbHbIe, Jorapudmuueckue u
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, COJEPKAIIME MOJYIH U ITapaMeTphl;

IPUMEHSTH Ipaduueckue METO/Ibl AJIs PELIeHHUs] ypaBHEHUH U HEPABEHCTB, a Talke 3a/1a4
C IIapaMeTpaMHy;

MOJICIUPOBATh pealbHbIE CHUTyallUd Ha S3bIKE anreOpbl, COCTAaBJSATH BBIPAKECHMUS,
YPaBHEHHUsSI, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aladyM, HCCIENOBATh IOCTPOCHHBIE
MOJIEJIH C UCIIO0Ib30BAHUEM amnapara ajareopbl, HHTEPIPETUPOBATH [TOITYYEHHBIN PE3YIIbTAT.

OyHkuuu U rpaguku:

CTPOUTH T'padUKd KOMIO3ULIMHU (YHKIHI C IMOMOIIBIO 3JEMEHTApHOIO HCCIEI0BAHUS U
CBOMCTB KOMIO3UIINH ABYX (DyHKIIMIA;

CTPOUTh TE€OMETpPUUYECKHE O00pa3bl YypaBHEHUH M HEPaBEHCTB Ha KOOPJAMHATHOMN
IIJIOCKOCTH;

CBOOOJIHO OTMIEPUPOBATH MOHATUAMU: TPAPUKA TPUTOHOMETPUUIECKUX (DYHKIUIA;

NPUMEHSTh (PYHKUHH JJI1 MOJECITUPOBAHUS U UCCIIEIOBAHMS PEATIbHBIX ITPOLIECCOB.

Havana matemaTH4ecKoro anaiausa:

HCIIONBb30BaTh IMPOU3BOJHYIO JJIsi HcciaelnoBaHUs (QYyHKUMM HAa MOHOTOHHOCTb U
JKCTPEMYMBI;

HaXOJUTh HauOoJIbIllee U HaMMEHbIlee 3HaueHUs1 PYHKIIMHM HENpPEephIBHON Ha OTPE3Ke;

HCIIOJIb30BaTh MPOU3BOAHYIO JAJISl HAXOXKAECHUSI HAWIYYILEro pelieHUs B MPUKIAIHBIX, B
TOM YHCJE COLMAIBHO-DKOHOMMYECKUX, 3a7adax, JJs ONPENCIICHUs CKOPOCTH U YCKOPEHHS
npoliecca, 3aJaHHOTO (GOPMYIIOH M rpaduKoM;

CBOOOJIHO ONEpUpPOBATh MOHITUSIMU: IEPBOOOPa3Hasi, ONpeeNEHHBIN HHTETPajl, HAXOAUTh
nepBooOpa3Hble 3JIEMEHTapHbIX (DyHKUMH W BBIYMCIATH HHTErpain no dopmyne HeroToHa-
JleiiOuuna;

HAaxOJUTh IUIOIIAU MIJIOCKUX PUIYP U OOBEMBI TEJ C TOMOIIBI0 HHTErpasa;

MMETh IPENCTaBICHUE O MaTeMaTH4YE€CKOM MOJEIMPOBAaHUU HA NPUMEPE COCTABIICHMS
T(epeHInaTbHBIX YPaBHEHUI;

pelaTh MpUKIaIHbIE 33Jaud, B TOM YHCJE COLHAIbHO-3KOHOMHYECKOTO U (PU3UUYECKOrOo
Xapakrepa, CpeiCcTBAMU MAaTEMATUYECKOrO aHaIM3a.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ poBbIe)
Konrpoasusie | IIpakTuyeckue
n/n NpOrpaMMBbl Bcero o0pa3oBareJbHbIE
padoThbI padoThbI
pecypcsl
MHO0X€eCTBO €M CTBUTEIBHBIX YACEI.
1 MHorousniensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEMHBIX
YpaBHEHUU
2 Oynkuuu u rpaduku. CrerneHHas QyHKIIHUS C 12 1
L[EJIBIM ITOKa3aTeIeM
3 Apudmernueckuii kKopeHb N-0if cTeneH . 15 1
HppannonanbHble ypaBHEHUS
4 ITokazarenbHas ¢yHkius. [lokazarenbHbie 10 1
ypaBHEHHUS
5 Jlorapudgmuueckas (QyHKIHSL. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BbIpaKEHUS U 29 1
YpaBHEHUS
7 [TocrenoBaTeIbHOCTH M TPOTPECCUH 10 1
8 HenpepriBubie Gyakunn. [IponsBogHast 20 1
9 [ToBTOpeHUE, 0000ITICHNE, CHCTEMATH3AIUS 5 2
3HAHUHI
OBLIEE KOJIMYECTBO YACOB IIO [IPOTPAMME 136 10 0
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11 KJIACC

KoumnuecTBo yacos JIeKTPOHHBIE
Ne HanMeHoBaHue pa3iesioB U TeM K 0 (uud poBbIE)
n/n MporpaMMbl Bcero OHTPOJILHBLLE PAKTHHCCKHUE | oGnazoaTesibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanme GyHKIUNA ¢ TTOMOIIBIO 29 1
MIPOU3BOJTHOU
2 IlepBooOpazHast u MHTErpa 12 1
3 I'paduku TpuroHomMeTpuyeckux (yHKUIHM. 14 1
Tpuronomerpuyeckre HEpaBeHCTBA
4 WppanmonanbHble, TOKa3aTeIbHbIE U 24 1
Jorapu(MHUecKre HepaBEeHCTBA
5 KowmmnekcHsie yncna 10 1
6 HatypanbsHbie u 11e1sie uyncia 10 1
CucremMbl pallMOHANTBHBIX, HPPAITIOHATBHBIX
7 MOKa3aTeNIbHBIX U JIOTAPHU(PMUIECKIX 12 1
YpaBHEHU I
8 3aauy ¢ mapameTpamu 16 1
9 [ToBTOpenue, o000IIeHNE, CHCTEMATH3AIUS 16 2
3HaHUMU
OBLIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 10 0

Crp. 16



ITPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSA OCHOBHOI
OBPA3OBATEJIBHOU IMPOI'PAMMbI

10 KJIACC
Kon .
IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NPOBePAEMOro .
o0pa3oBaTe IbHON NMPOrpaMMbl CpeHEro 001ero 00pa3oBaHust
pe3yJbTaTa
1 Yuca ¥ BEIYUCICHUS
11 OnepupoBaTb NOHSTUSAMH: pAlUOHAIBHOE W JCHCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECSITUYHAs! APOOb, TPOIICHTHI
12 BeimonuaTe  apudMmeTnueckue — omepalud ¢ PAlUOHAIBHBIMU U
' e CTBUTEILHBIMYA YU CIIAMU
13 BrinonssaTe npubnnkEHHbIE BHIYUCICHUS, UCIIONIB3YS ITpaBuiIa OKPYIJICHHUS,
' JIeNaTh MPUKUJIKY B OLIEHKY pe3ylbTaTa BBIYMCICHUN
OnepupoBaTh MOHATUSAMH: CTETIEHb C IEJBIM IOKa3aTelleM, CTaHJapTHas
14 dopma 3ammcH JEHCTBUTEIHFHOTO YHCIA, KOPEHb HATYPAIbHOW CTEIICHH,
' UCIOJIb30BaTh MOAXOALIYI0 (OpMy 3amUCH AECHCTBUTENBHBIX YUCEN IS
peLICHUs TPAKTUYECKUX 33/1a4 U MPEJICTaBIICHUS JaHHBIX
OnepupoBaTh MOHATUSAMH: CHHYC, KOCHHYC U TAaHT€HC ITPOU3BOJIBHOIO YIJIa,
15 WCIIONB30BAaTh  3allCh  MPOW3BOJIBHOTO  yIJla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUECKUE (QyHKIINU
2 YpaBHEeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATHSAMU: TOXIECTBO, YpaBHEHHUE, HEPABEHCTBO, IIENIOE,
2.1 panMoHalbHOE, HpparuoHaIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHHE
29 BeinonssaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUIN M pelaTh
' TPUTOHOMETPUUECKUE YPAaBHEHUS
BeinonHsaTe npeobpa3zoBaHMs LENbIX, PAllMOHAIBHBIX U HPPALlOHAIBHBIX
2.3 BBIPDAKCHUI W peIiaTh OCHOBHBIE THUIIBI IEJNbIX, PAIMOHAIBHBIX U
VppalOHAIbHBIX YPABHEHHU I 1 HEPAaBEHCTB
54 [lpuMeHSTh ypaBHEHUS W HEPABEHCTBA Ui PEIICHUS MaTeMaTHYECKHUX
' 3a/1a4 ¥ 33124 U3 PA3IMYHbIX 00JacTell HayKu M pealbHOU KU3HU
MopenupoBaTh peajbHble CHTYyallMd Ha s3bIKE aureOpbl, COCTABJIATh
2.5 BBIPAXEHMs], YpaBHEHUs, HEPABEHCTBA 10 YCJIOBMIO 3aJlaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIU C MCIIOIb30BAaHUEM arrapaTa ajareopbl
3 DyHKIUY U TpaduKu
OnepupoBaTh MOHATUIMH: (PYHKIHS, CIIOCOOBI 3aaHUs (PyHKIIMHU, 00JIaCTh
3.1 ONpe/eNeHNUsT M MHOXECTBO 3HadeHM ¢yHkuu, rpaduk QyHKINH,
B3alMHO 00paTHbIE PYHKIIUU
3.9 OnepupoBaTh NOHATUAMHU: UYETHOCTh W HEYETHOCTh (YHKUMH, HYIH
' (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnionb3oBath rpadmku QyHKIUN A7 peIieHHs] ypaBHEHU N
34 Ctpouts ¥ yuTaTh rpaduKi TMHEHHONW (QyHKIINHU, KBaJpaTHIHON (QyHKINH,
CTENEHHOH (DyHKIIMU C LEJIbIM [10Ka3aTeIeM
35 Hcnonp3oBaTh Trpaguku (QyHKOUMHA I8 HMCCIEAOBAHUS IPOLECCOB MU

3aBUCHMOCTEH MpPH PEIICHUH 3aJad W3 JPYIUX Y4eOHBIX MPEIMETOB M
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peasibHOM JKU3HU, BhIpaXKaTh OpMYJIaMu 3aBUCHMOCTH MEX]y BEIMYMHAMU

4 Hauana maremarndeckoro aHanmsa
OnepupoBaTh MOHSATHUSIMHU: IIOCIEIOBATEIBHOCTh, apH(MeTHyecKas M
4.1 reoMeTpuYecKas porpeccuu
42 OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIAsl TE€OMETpUYECKas
nporpeccus, cyMMa OECKOHEUHO YObIBAIOIIEH TeOMETPUUYECKOW MPOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIHLHOCTH PA3IMUYHBIMUA CITOCOOAMU
Hcnonb3oBaTh CBOMCTBA IIOCIEAOBATEIIBHOCTEH M NPOIPECCUM I
4.4 pelleHUs peasbHBIX 33/1a4 MPUKIAJHOIO Xapakrepa
3) MHo’xecTBa U JJOTHKa
5.1 OnepupoBaTh NOHATHUSIMUA: MHOXECTBO, OIIEPALIMH HAJl MHOYKECTBAMU
Hcnonp3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar il ONMCaHUs
5.2 peabHBIX MPOIECCOB U SBJICHUM, IPU PELICHUH 337a4 U3 JAPYTHX yueOHBIX
MPEIMETOB
53 OnepupoBaTb  MOHSTHUSIMU:  OIpEAEICHUE, Teopema,  CIEACTBHE,
JI0Ka3aTeNNbCTBO
11 KJIACC
Kon .
O T IIpoBepsiembie lpe/MeTHbIE Pe3y.ILTAThI 0CBOEHHS OCHOBHOI
o0pa3oBaTeJIbHON MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHust
pe3yJbTaTa
1 Uricna 1 BRIYMCIEHUS
OnepupoBaTh MOHSTHUSIMU: HaTypajdbHOE, LIEJIOE YHCIO; MCIOIb30BaTh
11 IPU3HAKA JEIMMOCTH LEIBIX YHCEJ, Pa3lI0XKEHUE YhciIa Ha IPOCTHIC
MHO>KUTEJN JUIsl PEIICHUs] 3a/1a4
1.2 OnepupoBaTh NOHITHEM: CTEIIEHB C palliOHAJIBHBIM [T0Ka3aTeIEM
13 OnepupoBaTh NOHATUSIMU: JorapudmM ducia, JECATUYHBIE U HATypalbHbIE
JorapuQmbl
2 VYpaBHEHUS 1 HEPABEHCTBA
[lpuMeHsITH CBOMCTBAa CTeMEHU I MpPeoOpa3oBaHUsl  BBIPAKEHUH,
2.1 OIEpUpOBATh IMOHATUSAMM: IIOKA3aTEJIbHOE YPAaBHEHUE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI [I0KA3aTENIbHBIX YPABHEHU I U HEPAaBEHCTB
BeimonHATe mpeoOpa3oBaHMsl BBIPRKEHUH, COJEpXKalMX JOrapu@msl;
2.2 OTEpUPOBATh MOHATHUAMH: JIOTAPU(IMUIECKOE YpaBHEHHE W HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI IOTAPU(MUYECKIX YPAaBHEHUN U HEPABEHCTB
2.3 HaxoauTth perieHust npocTelmX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pelICHUE;
2.4 WCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHCHUH NI PEIICHUs NPAKTHYECKAX
3ajad
HaxomuTh perieHus NpOCTEHIIMX CUCTEM M COBOKYITHOCTEH PALlMOHAIBHBIX
25 YPaBHEHUN U HEPABEHCTB
MopenupoBaTh peajbHble CHTYallMd Ha S3bIKEe aureOpbl, COCTABIATh
2.6 BBIPAKEHHUSI, YPAaBHEHMS, HEPABEHCTBA M CUCTEMBI IO YCIOBMIO 3a/ayH,

HCCIIEA0BATh IMMOCTPOCHHBIC MOACIN C MCITOJIb30BAHUECM allllapara a.nre6p1>1
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3 DyHKIUU U TpadUKH

OnepupoBaTh NOHATUAMHU: TepuOAMYEcKas (QYHKUHS, TPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIUHM, TOYKH SKCTpemMyMma (QyHKIIMH, HAWOOJbINEe |
' HaWMeHblIlee 3HaueHUs (QYyHKIUHU Ha TPOMEXKYTKE; HCIOIB30BaTh WX IS
ucciefoBanus QyHKIIMHU, 3aaHHOM rpadurom

OnepupoBaTh MOHATUSAMH: TpadUKU MOKA3aTEIBHOM, JIOrapu(MUUIECKOH U
3.2 TPUTOHOMETpUYECKUX (yHKUMI; u300pakaTb KX Ha KOOPJAMHATHOM
IIJIOCKOCTH U UCIIOJIB30BaTh Ul PEILCHUs] YPABHECHUN U HEPABEHCTB

33 N300paxaTh Ha KOOPAMHATHOW THIOCKOCTU TpaduKK JTUHEHHBIX YpaBHECHUH
. W UCITOJIB30BATh UX U pCHICHUA CUCTCMbI JIMHEUHBIX ypaBHeHI/Iﬁ
34 Hcnonws3oBaTh rpaduku QyHKIUNA I HCCIEAOBAHUS IMPOLECCOB H

3aBUCUMOCTEN U3 IPYTUX Y4€OHBIX AUCIUIINH

4 Havana MaTemMaTH4ecKoTO aHalIu3a

OnepupoBaTh NOHATUAMU: HENIPEPbIBHAS (DYHKLMSL, TPOM3BOAHAS (PYHKIINH;
4.1 UCIIOJIb30BaTh T€OMETPUUECKUM M (U3UYECKUH CMBICT MPOM3BOJHOM JUIs
peleHus 3ajad

4.9 HaxomuTeh  MpOWM3BOMHBIE  DJIIEMEHTAPHBIX  (YHKIHMH,  BBIYHCIATH
' MIPOU3BOJHBIE CyMMBI, IPOU3BEACHHU S, YACTHOTO QyHKIUH

Hcronb30BaTh ~ MPOWM3BOAHYIO  JUISL  WCCIIEAOBaHWUSA  (QyHKIMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMyMBI, IPHUMEHSTh PE3yNbTaThl HCCICAOBAHUS K
OCTPOEHUIO rParKoB

Hcnonp30Bath IIPOU3BOAHYIO IJId HAXOXKIACHUA HAWIYYLICTO PEHICHUSA B

44 NPUKIAHBIX, B TOM YHCJIE COI[MaIbHO-IKOHOMUYECKUX, 3aa4ax
OnepupoBaTb NOHATUAMH: [EepBOOOpa3Has W HHTErpaj; IOHUMATh

4.5 reOMEeTPUYEeCKU 1 (M3NYECKUN CMBICT HHTerpaia

46 HaxomuTh mepBooOpasHble 3JIEMEHTApHBIX (yHKIIMH, BBIYUCIATH HHTETPaT
no ¢popmynie Hetotona — Jleitoauna

47 Pemars npukianHbie 3aayd, B TOM YUCIIE COLUAIBHO-3KOHOMUUYECKOTO U

(bmnqecxoro Xapakrepa, Cp€aCcTBaMM MAaTEMAaTHYCCKOI'0 aHajin3a

IMTPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUA

10 KJIACC

IIpoBepsieMbIii 3JI€MEHT CO/Ie PKAHUA

Koa
1 Yuca 1 BRIYKUCICHUS

Pannonanbupie  uncina. OOBIKHOBEHHBIE U JECATUYHBIE JpoOU, MPOLIEHTHI,

11 OeCcKOHEUHbIE MepHoUecKre ApooH. ApudMeTHUECKUEe ONepali ¢ paloHalbHbIMU
YK CIIaMH, TPeoOpa30BaHMsI YUCIOBBIX BRIpaxeHui. [I[pumenenune qpo0eil 1 mporeHToB
JUISl pelIeHUs] TPUKIAIHBIX 33]1a4 U3 Pa3IMUHbIX OTpAcIeil 3HAHUW U PEaIbHON JKU3HU
HerictBuTenbHbIC Yncia. PannonanbHbie M HPpAIMOHATIBHBIC YK CIa. Apu(PMETHYECKH €

1.2 ornepanuy ¢ ACHCTBUTENbHBIMM uYuciaaMu. [IpuOmk€HHbIE BBIUMCIEHHUS, MpaBUIIa

OKpYIJICHUS, IPUKHUIKA M OLICHKA pPe3ylIhbTaTa BHIUYMCICHHUH
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Crenenb ¢ nenbiM nokazateneMm. CtanaapTHas Gopma 3anmucu 1edCTBUTEILHOTO YK CIIA.
1.3 Hcnonp3oBanue moaxonsimeid (GopMbl 3amucH JEMCTBUTENBHBIX YHCEN AJS PeleHUs
MPAKTUYECKUX 3aJ1a4 ¥ MPE/ICTABJICHUS TAHHBIX
ApudmeTrdeckuii KOpeHb HaTypalbHOW cTemeHu. JlelcTBUS C apudMeTHUEeCKUMU
14 KOPHSIMH HaTypaJIbHOU CTEIEHU
15 CuHyCc, KOCMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHUs U HEpaBEHCTBA
2.1 ToxkecTBa U TOXKAECTBEHHBIE TPeoOpa3oBaHUs
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbhIpaskeHU . OCHOBHBIE TPUTOHOMETPUUECKIE
dopmymbl
93 VpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meroa
WHTEPBAJIOB
2.4 | PemeHue mensix U IpoOHO-PAMOHATFHBIX YDABHEHU N U HEPABEHCTB
2.5 Pemenne nppanvoHalbHBIX YDaBHEHUI U HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM
27 [IpumeHeHne ypaBHEHHUI ¥ HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a1a4 U 3a/1a4 U3
pa3NnUuHbIX 00JIacTell HAyKH U peallbHOM )KU3HU
3 DyHKIUU U TpadUKH
31 Oynkuus, cnocodbl 3amaHusg ¢GyHkuuu. [padux Qynkuuu. BaumHO o00paTHBIE
yHKIH
32 OGnacte ompeneneHus " MHOKECTBO 3Ha?eHHﬁ ¢ynkuuu. Hynmu  ¢yHkouu.
ITpomesxyTkn 3HaKonocTossHCTBA. YETHBIC M HEUETHBIE QYHKIIMHT
33 Crenennas QyHKIUS ¢ HATYpaJbHBIM M I[EJBIM TTOKa3zaTeneM. E€ cBoiicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHS N-0if CTEeHH
34 Tpuronomerpudeckass OKPYKHOCTb, OIpeAeJICHUE TPUTOHOMETPUUECKUX (yHKIUMA
YHCJIOBOTO apryMeHTa
4 Hauana maremarnyeckoro aHaamsa
41 [TocnenoBaTenbHOCTH, CIOCOOBI  3aaHUsI  MOCJIENOBATENbHOCTeH. MOHOTOHHBIE
MOCJIEe10BaTeIbHOCTHU
Apudmernueckass U TeoMeTpHYeckass mporpeccuu. beckoHeuHo  yObIBaroIas
4o | TeoMeTpuvecKas MpOrpecchs. Cymma OecKOHEYHO YOBIBAIOLICH TIeOMETPUYECKON
nporpeccur. Popmyna CI0XKHBIX HpOLEHTOB. Mcmone3oBaHue mnporpeccuu uist
pelIeHus pealbHbIX 33/1a4 NPUKIAIHOIO XapaKrepa
5 MHo’xecTBa U JIOTHKa
MHoO)kecTBO, omnepaluu Haj MHOXecTBamu. Jluarpammel Oiinepa — BenHa.
5.1 [IpumMeHeHre TEOpPEeTUKO-MHOXKECTBEHHOTO ammapara JJuisd OMNUCAaHHUS pealbHBIX
MIPOLIECCOB U SBJICHUM, TIPH PEUICHUH 33724 U3 JPYrUX y4eOHBIX MPEAMETOB
5.2 OmnpeneneHue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUS
1 Yucna v BEIYUCIICHUS
1.1 HatypanbHble u niensle yncna. [lpu3naku qenumocTy HenbiX Yucen
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1.2

CreneHb ¢ pallMOHaIBLHBIM MTOKa3areseM. CBOMCTBA CTEIIEHU

1.3 Jlorapudm uucina. JlecsTuunbie U HaTypaJIbHBIE JIOTapH (MBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BEIPAKEHUH, COACPKAIIMX JTOTapH (MBI
2.2 [TpeoOpazoBaHue BRIPAKECHHH, COACPKAIMX CTEMECHH C PAIlMOHATBHBIM MTOKa3aTeIeM
2.3 [Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 Ioka3zarenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckrue ypaBHEHHs U HEPaBEHCTBA
26 CI/ICTSMH HHHCP'IHBIXVypaBHeHHﬁ. Pemienne npukiaHbIX 3a/1a4 ¢ OMOIIBIO CHCTEMBbI
JTMHEHHBIX ypaBHEHU I
2.7 Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI 1 HEPABEHCTB
o8 [IpuMeHeHne ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a1a4
W 337124 U3 Pa3INYHbIX 001acTel HAYKH U peaslbHON XKHU3HU
3 DOyHKIUU U TpadUKH
Oyukuusa.  Ilepuognueckue ¢yakaun. [IpoMexyTkn MOHOTOHHOCTH (DYHKIUH.
3.1 Makcumymbl u MUHUMYMBI (yHKuuu. HaumOospilee W HauMeHbIllee 3HAYCHHE
(GyHKIIMY HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIHH, UX CBOHCTBA M TpauKu
3.3 IlokazarenbHas u norapudmuueckas (QyHKIMU, X CBOWCTBA M rpauKu
3.4 Hcnonb3oBanue rpa¢ukoB (yHKIUH JUIsl pelieHUs YpaBHEHUHN 1 JIMHEHHBIX CUCTEM
Hcnonw3oBanue rpadukoB QyHKIHH 151 HCCIICAOBAHUS IPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbl€ BO3HMKAIOT IpH pEIIeHUU 3a7ad M3 JPYIUX Y4eOHBIX HpPEIMETOB H
peasbHOM KU3HH
4 Hayana MaTemaTHyeckoro aHaiamza
4.1 HenpepbiBHbIe pyHKIMH. MeToa HHTEPBAJIOB 115 pEILICHUs] HEPABEHCTB
4.2 [MpousBonnas gynkunn. ['eomerpuueckuii 1 GU3MIECKUIA CMBICI TPOU3BOJHON
43 [lpousBonHbIe 3JeMEHTAapHBIX (QyHKIUH. DOpMyabl HAXOXKACHUS TMPOU3BOIHOM
CYMMBI, TIPOM3BEICHUS U YaCTHOTO (DyHKITHI
[IpumeHeHne NpPOU3BOJHOM K HCCIENOBAaHHWIO (YHKIMII HAa MOHOTOHHOCTh U
4.4 KkcTpeMyMmbl. HaxoxaeHue HauOOJIBIIero M HAaWMEHBINETO 3HAadeHHUs (PYHKIIUM Ha
OTpEe3Ke
[IpuMeHeHre MPOM3BOAHOMN Il HAXOXKJCHHUS HAWJIYYIlero peleHus B MPHKIa THbIX
4.5 3a7a4yax, JUIs OIpeleNieHUuss CKOPOCTH TIpoIlecca, 3adaHHOro (OpMYIOH WM
rpagukom
4.6 [lepBooOpaznas. Tabmuiia mepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii 1 ¢u3ndeckuii cMbici. Beluncienne nHTerpaia mo

¢dopmyne Herorona — JleiiOuuia
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ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOU OBPA3OBATEJBHOU IMPOI'PAMMDBbI CPEJIHEI'O
OBIIEI'O OBPA30BAHUA

Kon
NMpoBepPsAeMOro
TpeOOBaHUsI

IIpoBepsiemble TpeOOBaHUSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJJIbHOM NMPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

BJ'IaI[eHI/IC MCTOJaMH JOKa3aTCJIbCTB, aJITOpUTMaMU PCHICHUA 3aJady;
yMeHue (GOpMyIUpOBaTh M OMNEPUPOBATH MOHSATUSIMH: OIpEIENCHUE,
aKcHMoMa, TeopeMa, CJCICTBUE, CBOMCTBO, IPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYITHPOBKH; MPUMEHSTh MX; yMEHHE (HOPMYINPOBATH
o0paTHOE€ M TPOTUBOIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJl MAaTEeMAaTUYECKOW WHJIYKIIHH;
MNPOBOJAUTH JOKA3aTCIbHBIC PACCYXKACHUA IPHU PCIICHU U 3aaa4, OICHHUBATH
JIOTHYECKYI0  TPAaBWJIBHOCTh  PACCY)KICHHWH; YMEHHE  OINEpPUpPOBATH
MOHSATUSMHU: MHOXKECTBO, IMOJMHOKECTBO, OMEpAIlU HaJ] MHOXKECTBAMHU;
YMCHUEC HUCITOJIB30BaTh TeOpeTHKO-MHO)KCCTBCHHbIﬁ arrapar JJIA
OIHMCAaHUsI PEaTbHBIX MPOIIECCOB U SBJICHUM M MPH PEIICHUU 33724, B TOM
YHCclie U3 APYTUX y4eOHBIX PEIMETOB; YMEHUE OMEPUPOBATH MOHITHUIMH:
rpad, CBs3HBIN Tpad, gepeBo, MUK, Tpad Ha TIIOCKOCTH; YMCHHE 3a]aBaTh
U OMHCHIBATH Tpadbl Pa3TUYHBIMU CIIOCOOAMH; MCIIONIB30BaTh Tpadbl MPH
peleHny 3a1a4

YMeHue onepupoBaTh MOHATHUSAMH: HaTypaJlbHOE YHCIIO, 1LI€JI0€ YHCIIO,
CTETEeHb C LIEJIBIM MOKa3aTeseM, KOpeHb HaTypaJbHOW CTENEHH, CTEIEeHb C
palMoOHAIBHBIM ITOKa3aTeNeM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTelIeM,
jJorapuM 4McIa, CHUHYC, KOCHMHYC M TaHIEHC IPOU3BOJBHOIO YHCIA,
OCTaTOK IO MOIYNI0, PAallMOHAIBHOE YHCIIO, WPPAMOHAIBHOE YHCIO,
MHOKECTBA HATypaJbHBIX, ILEJbIX, PAlUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCel; YMEHUE UCIIOIb30BaTh NPU3HAKU AECIMMOCTH, HAUMEHBIIMN OO
JeTUTeNs W HauMeHbllee oO0mee KpaTHoOe, alroputM EBximmaa mpu
pELICHNH 3a7a4; 3HAKOMCTBO C Pa3IUYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUHCJICHUS]; YMEHUE BBITIOIHATH BBIYMCIICHUE 3HAUEHU I U TpeoOpa3oBaHus
BBIPQXEHUM CO CTEMEHSAMH W Jiorapudmamu, mpeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX  BBIPAKEHUH; yYMEHHUE  OINEpUPOBATH  IOHSTUSAMMU:
MOCJIeIOBATEIbHOCTh, apU(METHUECKass IPOIrPeccHsi, TeOMETpHUYecKast
nporpeccusi, OECKOHEYHO YObIBAIOIas TIE€OMETpUYECKas IPOIPECCHUss;
yYMEHHE 3aJaBaTh I1OCJIEA0BATENBHOCTH, B TOM 4YHCIE C ITOMOIIBIO
PEKYpPEHTHBIX (OPMYJ; YMEHHE ONEpUPOBATH MOHATUAMH: KOMIUIEKCHOE
YHCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W  apryMEHT
KOMIUJIEKCHOTO ~ 4ucia,  ¢GopMa  3alUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuuecKasi, TPUTOHOMETpUYECKass M  anreOpandeckas); YMETh
MPOU3BOJNTHh ApU(IMETHUECKHE JCHCTBUS C KOMIUJICKCHBIMH YHCIIAMH;
OPUBOJUTH MPUMEPHI UCHOJB30BAHMS KOMIUIEKCHBIX YHCENl; OIEpUPOBATh
HOHATHAMM: Marpuna 2x2  u  3x3, onpenenurtenb  MaTpULlbL,
FeOMETPUUYECKUN CMBICII ONPEIEIUTENS

YMeHne onepupoBarh IOHATHSAMH: PAllMOHAIBHBIC, MPPAalMOHAJIbHBIC,
IOKa3aTeNbHble, CTENEHHbIe, Jorapu@muueckue, TPUTOHOMETPUUYECKUE
YpaBHEHHUsSI UM HEPABEHCTBA, HUX CHUCTEMbI; YMEHHME OIEPUPOBATH
MOHATHSAMH: TOXKJECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,

Crp. 22




HEPABEHCTBO, CHCTEMa YPAaBHCHUN U HEPABEHCTB, PABHOCHJIBHOCTH
YPaBHEHHM, HEPAaBEHCTB M CHCTEM; YMEHUE pEIATh ypPaBHEHHS,
HCpPpAaBCHCTBA U CHUCTCMbI C IIOMOIIBIO Pa3IMYHBIX HpI/IéMOB; peuaThb
YpaBHCHHUA, HCPABCHCTBA ©W CHUCTEMbLI C IIapaME€TpOM; MPUMCHAIATH
YpaBHECHUs, HEPABEHCTBA, MX CUCTEMBI Ul PEIICHHUS MaT€MaTUYECKUX
3a7a4 W 3a7a4 U3 PasIuYHbIX 00JIaCTell HAYKU M PeaIbHOM KU3HU

YMeHue onepupoBaTh NOHATUAMHU: (QYHKUHS, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (YHKIIUH, OTPAaHUYCHHOCTh (PYHKIHH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKUMM, HauOoJblllee M HauMEHbIEe 3HAYECHUs
(GyHKIMHM Ha TPOMEXKYTKE, HempepblBHas (DyHKIUs, aCUMOTOTHI rpaduka
GyHKIMM, TIepBas ¥ BTOpas MPOM3BOAHAS (YHKIHH, TEOMETPUUECKUN U
¢usnyeckuil CMBICT TNPOU3BOJIHOM, IepBOOOpasHas, ONpeaeaEéHHbIN
UHTETpal, yMEHHE HAXOAUTh AaCUMIITOTHI Tpaduka (QyHKIHH; yMEHHE
BBIYHCIISATH  NPOU3BOMHBIE  CYMMBI, IPOW3BEACHUS, YAaCTHOTO H
KOMIO3UIIUN (YHKLIMM, HAXOIUTh ypaBHEHHUE KacaTelIbHOH K Trpaduky
(GyHKIMHM; YMEHHE HAaxOIUTh IPOM3BOAHBIC JIIEMEHTAPHBIX (DYHKIHIA;
YMEHHE HCIOIb30BATh MPOU3BOJIHYK JUI MCCIelOoBaHUSA (DyHKUIUH,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIME 3HAYeHHUS (YyHKIUN; CTPOUTh
rpagUKi MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapara MaTeMaTH4eCKOTo
aHallu3a; MPUMEHATb IPOU3BOJIHYK Ul HAXOXAEHUS HaWIydllero
peleHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMUYECKUX U
¢u3MYeCKUX 3a/7a4ax; HaXOMUTh TUIOMRAAA B OOBEMBI (UTYp C TTOMOIIBIO
UHTErpaia; MNPUBOIUTH IMPUMEPhl MAaTEMaTHYECKOIO MOJAEIMPOBAHUS C
NOMOIIBIO U (depeHIInaIbHBIX YpaBHEHU I

YMeHue onepupoBath NOHATUSIMH: TpaduK (QyHKIIUU, oOpaTHas (yHKIIUSA,
KOMIO3UIUsl (YyHKIUN, JUHEHHas QyHKOHUS, KBaapaTH4Has (QyHKIus,
pannoHanbHass (QYHKIUs, CTeTeHHass (QyHKIHUS, TPUTOHOMETPUUYECKUE
GyHKIMHM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3zaTeabHas U
ngorapudmuueckass (yHKIUU; YMEHHE CTPOUTH TpaguKh H3Y4CHHBIX
GyHKIUH, BBITMIOJIHATh ~ TpeoOpa3oBaHusi  rpadukoB GbyHKIUH,
UCIOJIb30BaTh TpaduKu I U3Y4CHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpH
pelIeHNH 3amad W3 JPYrux y4eOHBIX MPEJAMETOB W 3a/ad M3 peabHOM
KW3HW; BBIpaKaTh (OPMYIaMH 3aBHCHMOCTH MEXKAY BEIHYHMHAMU;
UCIIOJIb30BAaTh CBOMCTBA M rpaduku (PYyHKUMH JUIS pelleHHs ypaBHEHUIH,
HEPaBEHCTB M 33/1a4 C TapamMeTpamu; H300pakaTb Ha KOOPAWHATHOM
IJIOCKOCTH MHOJKECTBA PEIICHU I YPaBHEHU, HEPABEHCTB M HX CUCTEM

YMeHue pemaTth TEKCTOBBIE 3aJaud pasHbIX THUIOB (B TOM YHCIE Ha
HPOLEHTHI, J0JIM U YacTH, HAa JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 33Ja4dl U3 00JacTH yIMpaBJIEHUS JUYHBIMU M CEeMEHHBIMH
(¢uHAaHCAaMHU); COCTaBJISITh BBIPAKEHUS, YpaBHEHHUs, HEPaBEHCTBA U HX
CHUCTEMBl II0 YCIOBHUIO 3aJaud, MCCIENOBATh IIOIYYEHHOE PEIICHHUE U
OLICHUBATh IPABJONOAOOHOCTh pE3YJAbTATOB; YMEHHE MOJICIMPOBATH
peallbHbIE€ CUTyallUM HA S3bIKE MAaTEMATHUKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBMIO 33]1a4M, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJIEIM C  HMCIOJIb30BAHMEM  ammapara  anreOpsl,
WHTEPIPETUPOBATH NOJIYYCHHBIN PE3yIbTaT

YMeHune onepupoBaTh MOHSTUSIMU: CpeHEe apu(MeTHuecKoe, MeIuaHa,
HauOoJblllee W HaMMEHbIlee 3HAUCHUS, pa3Max, TUCIEpCHs], CTaHJapTHOE
OTKIIOHEHHE YHCIOBOrO HabOpa; yMEHHE H3BJIEKATb, MHTEPIPETUPOBATH
WHGOPMAITNIO, MPEJCTABICHHYIO B TabNWIlaX, Ha Auarpammax, rpadukax,
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OTPaXKAIOIIYI0 CBOMCTBA PEATBHBIX MPOIECCOB U SBJICHUM; MPEACTABIIATh
HHPOPMAIIMIO C TOMOUKI0 TabMWIl M JUarpaMM; HCCIEIOBATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIIE C NMPUMEHEHUEM TIpaPuUECKUX
METOJ/IOB M 3JIEKTPOHHBIX CPEJICTB; TPAPUUECKH MCCIIEI0OBATH COBMECTHBIE
HaOJI0/IEHHU S C TOMOIIBIO TUarpaMM pacCEeMBaHMS U JIMHEHH Ol perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIy4alHBIA ONBIT M CIydalHOE
COOBITHE, BEpPOATHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSATHOCTh C WCIOJB30BAaHHEM TpaQUUECKHX METOJOB; MPHUMEHSIThH
GOpMyNBI CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (GOpMyITy IOIHON
BEPOATHOCTH, (opMmyny bepHymiu, komOuHAaTOpHBIE (aAKThl U (POPMYIBI;
OLICHUBATh BEPOSTHOCTH pPEATBbHBIX COOBITUH; YMEHHE OIEepUPOBATH
NOHATHSMU: ClIydaiiHas BENMYMHA, paclpelelieHHe BEpOATHOCTEH,
MaTeMaTHYecKoe OXXKHUJIAaHUE, AUCIEpCUs W CTAaHAAPTHOE OTKIOHEHHE
CIlyJallHON  BeNWYUHBI, (QYHKIUW  pacupeneNieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTI0, NMOKa3aTeIbHOTO U HOPMAJIBHOIO paclpesieieHuit; yMeHue
MCIIOJIb30BAaTh CBOMCTBA M3yUYEHHBIX paclpeieleHuil Ul peleHus 3a1ay;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJBIIMX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAHU; YMEHHE TMPHBOAUTH TPUMEPHl MPOSBICHUS 3aKOHA
OONIPIIIMX YHCENl B MPHUPOAHBIX W OOINECTBEHHBIX SBJICHUSX; YMCHHE
OIIepPUPOBATH TOHATHIMHU: COYETAHHE, NEPECTAaHOBKA, YHCIO COYCTAaHUH,
YUCJIO  TMEepecTaHoBOK; OuHOM  HbloTOHA; yMeHHEe  NPUMEHSTh
KOMOMHATOpHBIE (PAKTBI U PACCY)KACHHUS ISl PEIICHUs 33/1a4; OLICHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHIA; COCTABIATH BEPOSTHOCTHYIO MOJIEINb U
MHTEPIPETUPOBATH MTOJTyYEHHBIN pe3yabTaT

YMeHue omepupoBarth  MOHATUSAMHM: TOYKAa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMUYMHA yIJIa, TIJIOCKUWA YroJl, ABYTPAHHbIN
yroji, TPEXTPAHHBIM YIoJI, CKPEIMBAIOIMECS MPSIMbIE, MAPATUIEIBHOCTh U
MEPIEHUKYISIPHOCTh MPSAMBIX MU IUIOCKOCTEH, YIOJI MEXAY IPSMBIMH,
YIOJI MEXIy NpAMOM M TUJIOCKOCTBIO, YrOJd MEXAY MJIOCKOCTSIMHU,
pacCTOsIHUE OT TOYKHM JI0 TUIOCKOCTH, PACCTOSHUE MEXIY MNPSIMBIMH,
pacCTOsSIHUE MEXAY MJIOCKOCTSIMH; YMEHUE HCIOJIb30BaTh MPU PELIECHUU
3a1a4 HU3Y4YCHHBIC (1)aK1“I>I U TCOPCMBI IIJIAHUMETPHUH, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYXKAIOILETO MHpA; CTPOUTH MaTeMaTH4ecKue
MOACIIM C TIOMOIIBKO TICOMETPUUCCKUX MOHATUN U BCJIMYUH, PpPCIIATH
CBs3aHHBIC C HUMHU MPAKTUYCCKHEC 3a1a4n
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YMeHue omnepupoBaTh IMOHATHSAMH: ILIONRAL (GUTYPbI, 00BEM (UTYDHI,
MHOTOTPAHHHK, TPABWJIBHBI MHOTOTPAaHHUK, CEUYCHHE MHOTOTPAaHHUKA,
KyO, Mapajuleienumnes, Npu3Ma, NHpamMuaa, ¢GUrypa M MOBEPXHOCThb
BpallleHUsl, UUIUHAP, KOHYC, map, cdepa, IUom@Ab cdepbl, MIOAIL
MOBEPXHOCTH TMHPAMUIBI, TPHU3MBI, KOHYyca, NHIWHIpa, OO0BEM Kyoa,
IOPSIMOYTOJIBHOTO ~ MapajuleNenunena, MUpPaMHUIbl, TPU3MBI, LHJIWHIPA,
KOHYCa, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUCHMS KOHYCa M LUIMHJPA,
napajulellbHble OCH MJIM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromasicss  cepbl, LMUIUHIpPA, KOHYCa; YMEHHE CTPOMTh CEYeHue
MHOTOTPaHHHKA, M300pa’kaTh MHOTOTPAaHHUKH, (UTYpPbl U TOBEPXHOCTH
BpAIICHUS, UX CEYECHUS, B TOM YHCIIE C ITOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSATh CBOWCTBA I'€OMETPUUYECKUX (DUTYp, CAaMOCTOSTEIBHO
dopMyITHpOBaThH OIpENeIeHUsT N3y4aeMbIX (DUTYp, BBIABUTATH THIIOTE3BI O
CBOWCTBAaX M MpPH3HAKAX TEOMETPUYECKHX (HUTYp, OOOCHOBBIBATH HIIH
ONpOBEpraTh UX; YMEHHWE NPOBOAWUTH KIACCHPUKALMIO (UIYp 1O
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Pa3IMdYHbIM IIPHU3HAKaM, BbIIIOJHATH H€06XOI[I/IMBIC JOITIOJIHUTCIIBHBIC
IMOCTPOCHUA
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YMeHune omnepupoBaTh NOHSATHSAMH: JBUXKEHHE B  IIPOCTPAHCTBE,
napajyieNIbHbI MepeHoCc, CUMMETPUsI Ha MJIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHUE MMOAO0OWs, TOAOOHBIE (UTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE U MOJO0OHBIE (UTYpHl, B TOM YHCIIE€ B HPHUPOAE,
HCKYCCTBE, apXUTEKType; MUCIOIb30BATh TECOMETPUUYECKUE OTHOILCHU S TIPU
PCIICHHUHN 3a/Ja4; HaxXxO0AWTb TI'COMCTPUYCCKUC BCINMYUHBI (I[J'II/IHa, yroJ,
IJI0L@Ab, 00BEM) MPU PEUICHUHU 33/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U
us3 peaanOi/'I JKU3HU, YMCHHUC BBIYUCIIATE TCOMCTPHUYCCKUC BCIMYUHBI
(mMHa, yroj, IIOM@Ab, OOBEM, IUIOIMAML TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIbl M METOJAbI, B TOM YHCIE: MJIOU@Ab MOBEPXHOCTH
NUpaMU/Ibl, TPU3MBI, KOHYCa, IMJIMHIAPA, IUIONRAb chepbl; 00bEM Kyoda,
IPSIMOYIOJIBHOIO ITapajlIejIeNuIena, IUpaMUAbl, IPU3MBI, LUJINHJIPA,
KOHYcCa, IIlapa; yMEHNE HaXOAUTh OTHOIEHUE 00bEMOB TOJOOHBIX QUTYD
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VYMeHue onepupoBaTh MOHATUSAMM: NMPSMOYrojibHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
IpPOM3BENICHNE BEKTOpa Ha YHCIO, PA3JIOXKEHHEe BEKTopa Mo 0Oaswucy,
CKaJISIpHOE IPOU3BEAECHUE, BEKTOPHOE IIPOU3BEICHHE, YIOJI MEXIy
BEKTOpPaMHU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIN METO.
JUISL pEIICHU s TEOMETPUUYECKUX 3374 M 3a7a4 JPYruX y9eOHBIX IPEIMETOB
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YMmeHne BBI6I/IpaTB HOI[XOI[}II_L[I/II;'I MCTO AJId pCHICHUA 3a1a4u, IOHUMAaHHC
3HAQYUMOCTH MAaTEMaTUKA B H3YUYEHUHM NPUPOIHBIX U OOIIECTBEHHBIX
MpPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTCMAaTHUKA B UCKYCCTBC, YMCHUC NMPUBOJUTH MPUMEPHI MATEMATUYCCKUX
OTKPBITHH POCCUMCKON 1 MUPOBOM MaTeMaTHYeCKOH HayKu
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INEPEYEHDb 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBbBIX HA EIJ 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COJIe PKAHUSA
1 Uucna v BEIYUCICHUS
1.1 Hatypanbsabie u nensie yncina. [I[pu3Haku 1eIMMOCTH LENbIX YUCEI
12 Pannonansuple uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, IPOLIEHTHI,
OECKOHEUYHBIE TIEPUOMIECKUE TPOOH
13 Apudmernueckuit KOPEHb HaTypaJIbHOU CTEIICHU. [evictBus c
apuMETHUYECKIMU KOPHSIMH HATypalbHOU CTENEHH
14 Crenenb ¢ mensIM mokazareneM. CTeleHb ¢ palMOHAIBHBIM ITOKa3aTeNeM.
CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapugm uuncna. JlecsTUUHbIE U HaTypaJIbHbIE JOTapU(pMbI
JetictButenbHble uyuciia. ApudMeTHUYECKUE OMEepaluud ¢ JeHCTBUTEILHBIMU
1.7 yrcnamu. [lpuOnrk€HHBIE BBIYUCICHHS, MPABHJIA OKPYIVICHUS, MPUKUIKA U
OIICHKA Pe3yNIbTaTa BBIYMCICHUIN
1.8 IIpeoOpazoBaHye BhIpaKEHU I
1.9 KommnnekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Ilenbie 1 1poOHO-pallOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHaibHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUs
24 [TokazarenbHble U JIOTapU(PMUUYECKHE YPaBHCHUS
2.5 Ilenbie 1 1po6HO-panOHaIbHbIE HEPABEHCTBA
2.6 WppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHble U JIorapu(MUUYECKue HEpPaBEHCTBA
2.8 TpuroHomerpruyeckue HEpaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEHUs,, HEPaBEHCTBA U CHCTEMBI C TapaMeTpaMu
211 Marpuna cucremMbl IMHEWHBIX ypaBHEHUH. ONpeaeanTeNb MaTPUIIbI
3 OyHKIMU U TpaduKu
31 Oynknus, cnocoOwl 3aganus QyHkuu. ['paduk dyrkiuu. Bzaumao oOpaTHbIE
¢byukiuu. Yetabie n Heu€THbIe PyHKUMU. [lepronuyeckue QyHKIHN
OOnacte ompeneneHUs W MHOXKECTBO 3HaueHUU ¢yHkuu. Hymu dQynkaun.
32 [TpoMexyTKM 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH  (DyHKIIHH.
Maxkcumymbl 1 MUHUMYMBI GyHKiHH. Hanbonbliee v HauMeHbllee 3HAYEHUE
(GyHKIIUM HA TPOMEKYTKE
33 CrenenHas (yHKUMS C HATypaJlbHBIM M LETbIM IOKazaTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTeeHU
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U TpaQuKu
3.5 ITokazatenpHas u gorapudmuueckas QyHKINHU, UX CBOMCTBA U rpaduKu
3.6 Toukn paspeiBa. AcuMmMnTorhl rpadukoB ¢yHkinuii. CBoicTBA (QyHKIIUH,
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HEIIPEPBIBHBIX HA OTPE3Ke

3.7 ITociienoBaTeIbHOCTH, CIIOCOOBI 33AaHUsI TOCIIEeI0BATEIbHOCTEN
38 Apudmerrueckass W reoMerpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
MPOLIEHTOB
4 Hauana maremaTuyeckoro aHaimsa
4.1 ITpousBoaHas dynkuuu. [IponsBoaHbIe d1eMEeHTAPHBIX QYyHKITHI
[IlpuMeHeHNEe TPOM3BOAHON K HMCCIIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxneHue HauOOoNbIIero M HAaWMEHBIIEro 3HaueHUs (QpyHKINu
Ha OTpe3Ke
4.3 ITepBoobOpa3zHas. MuTerpan
5 MHo’xecTBa U JIOTHKa
5.1 MHuoxecTBO, orepaliiu Hajl MHOKecTBamMu. Jluarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTP U cTaTHCTHKA
6.1 OnucarenapHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunuaropuka
7 I'eomerpus
7.1 Duryps! Ha IJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BPALLECHUS
7.5 KoopamHatel 1 BEKTOPbI
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