MyHuIMnaisHOe aBTOHOMHOE 00111e00pa30BaTeIbHOE
yupexaenne HoBocubupckoro paitona HoBocubupckoii o6iactu -
muner Ne 13 . KpacHooOck

Ipunoscenue x OOII COO, ymeepacoénnoil
npuxasom oupexmopa om 31.08.2026 Ne 62/2-00
€ BHECEHHBIMU USMEHEHUAMU

npuxasom oupexkmopa om 01.09.2026 Ne 2-00

PABOYASA ITPOI'PAMMA
(ID 8800152)
y4eOHOro npeamera
«AJuredpa u HayaJIa MATEMaTHYeCKOr0 AHAJIM3A
Yri1y0/1eHHBI YPOBEHb)

nst ooydaromuxes 10-11 xkmaccoB

2026



HOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayala MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OIHUM U3
HauOoJee 3HAYMMBIX B TPOrpaMMe CpeaHEero OO0Iero oOpa3oBaHUs, MOCKOIBKY, C OMXHOMN
CTOPOHBI, OH OOecrHeurBaeT WHCTPYMEHTAJIbHYIO 0a3y /il H3Y4YEHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroll CTOPOHBI, (hOPMHUpYET JOTUYECKOE M aOCTPaAKTHOE MBIILUICHUE
oOyJaromuxcs Ha ypOBHE, HEOOXOTUMOM JJisi OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYrUX MAUCHMIUIMH. B pamkax maHHOro y4yeOHOro Kypca
oOyyarolmyecsi OBJAJCBAIOT YHMBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dhopmynupyeT CBOM JOCTIKECHHS B MaTEMaTHUYECKOU (hopme.

VY4eOHblii Kypc anreOpsl U Haval MaTEeMAaTHMYECKOTO aHAlIM3a 3aKjaJlbIBAET OCHOBY IS
YCIICIIIHOTO OBJAJEHUs 3aKOHaMHU (U3HMKHU, XHUMUHM, OHOJOTHH, TOHMMAHHS OCHOBHBIX
TEHJICHIIMI pa3BUTHS DKOHOMHKH W OOIIECTBEHHOW >KU3HH, TO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IHM(POBBIX U KOMIIBIOTEPHBIX TEXHOJOIMSAX, YBEPEHHO HCIOJIb30BaTh HMX IS
nanpHeimero oOpa3oBaHUST W B TOBCETHEBHOM KM3HH. B TO jke BpeMs OBIaJcHHE
a0CTPAaKTHBIMH U JIOTUYECKH CTPOTMMHU KOHCTPYKIHUSMHU aJIreOpbl U MaTeMaTH4YECKOr0 aHaIu3a
pa3BUBAaeT YMEHHE HAXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUSI C MOMOIIBI0 MHAYKIIMU U PacCyXJaTh AETYKTUBHO, UCIIOJIb30BATh 0000IIEHNE U
KOHKpETH3aIlio, a0CTparupoBaHUE U AaHAJOTHI0, (OPMHUPYET KpEeaTUBHOE U KPHUTUYECKOE
MBILIICHHE.

B xonme m3ydeHus ywyeOHOro kypca «Ainrebpa M Hayala MaTeMaTHUYECKOrO aHajIn3a»
oOydaroluecss TMONy4YalOT HOBBIA OMBIT PEMICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITENEHOTO
MOCTPOCHHUSI MAaTEeMAaTUYEeCKUX MOJEJCH pealbHbIX CHTyallud, WHTEPHpPETAlMd MOJYyYSHHBIX
peIIeHN, 3HAKOMSTCS C MPUMEPAMH MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe H
UCKYCCTBE, C BBIIAIOIIMMUCS MATEMATHUYECKUMU OTKPBITUSAMH U UX aBTOPaAMHU.

VY4eOHbIl Kypc 001aJaeT 3HAYMTEIbHBIM BOCIHUTATEIbHBIM IOTEHLIUAJIOM, KOTOPBIN
peanusyeTcss Kak uepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk U dYepe3 crenuduky ydeOHOH  JeATeNbHOCTH, TpeOyromei
MPOJOJDKUTEIPHON  KOHIICHTPAlMd ~ BHUMAaHUS, CaMOCTOSATENBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3 MOJY4YECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHHs anrebpe M HayajaM MaTEeMaTUYECKOTO aHaJn3a JICKUT
JeSITEeTFHOCTHBIN MMPHHIUT 00y4eHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHAJIN3ay» BbIJIEJICHBI
CJIEIYIOIINE CO/EPIKATEIbHO-METOANYECKUE JTUHUU: «Yucna W BbIUUCIEHUS», «DyHKIUH U
rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauana maTemaTrueckoro anaiauszay, « MHoOxecTBa U
Joruka». Bce OCHOBHBIE COJEpKATEIBbHO-METOIWYECKHE JHUHUU H3Yy4aroTCs Ha MPOTSHKEHUH
JBYX JIET OOy4eHMsI Ha YpPOBHE CpeJHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JAPYT
Ipyra U TOCTETNEHHO HACHIIAsACh HOBBIMH TeMaMu M pasznenamu. J[aHHbBIN ydeOHBI Kypc
SBIISICTCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSET B ce0e coaepikaHHEe HECKOIbKUX
MaTeMaTUYEeCKUX TUCIHIUINH, TaKMX Kak anredpa, TPUTOHOMETPHsS, MaTeMaTHYECKH aHaIn3,
TEOpUsi MHOXKECTB, MaTeMaruyeckas Joruka u napyrue. [lo Mepe Toro kak oOydaromiuecs
OBIIA/IEBAIOT BcE OoJiee MIMPOKUM MaTEMaTHUECKUM amlapaToM, Yy HHX MOCJIEI0BATEIbHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJENb peaibHON
CUTYallu, MPUMEHSITh 3HAHM, MOJYYCHHBIE MPU H3YUYEHUU Y4EOHOro Kypca, A PelieHUs
CaMOCTOSTENIEHO COPMYIMPOBAHHON MaTeMaTHYEeCKOM 3aJaud, a 3aTeM HHTEPIPETHPOBATH
CBOM1 OTBET.



CopepxatenpHOo-MeTONUYEeCKass  JuHUS  «Yucina W BBIUMCICHHS»  3aBepIlaeT
(hopMHpOBaHHE HABBIKOB HCIIOIB30BAHUS JECHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTo Ha
YpOBHE OCHOBHOTrO 001ero obpaszoBanus. Ha ypoBHe cpeaHero oOmiero oOpazoBaHusi 0coboe
BHUMaHUE YAeNseTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIICHUH, BKIIIOUYAIONIUX B
ce0sl UCTIOJTb30BaHUE PA3IIUYHBIX (OPM 3aIUCH YHCIIA, YMEHHE JIeNaTh NMPUKUAKY, BBIIOTHSITH
PUOIMKEHHBIC BRIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa0OTaTh C MATEMAaTUYCCKHUMU
KOHCTaHTaMH. 3HAKOMBIE OOYUYAIONIUMCS MHOXKECTBA HATYPAJIbHBIX, IENBIX, PAIIMOHATBHBIX U
JEHCTBUTEILHBIX YUCEN JOIOJHAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B kaxmaoMm W3 3THX
MHOECTB PaCCMAaTPHBAIOTCSI CBOMCTBEHHBIE €My crieliMDUIecKIe 3a/1a4k U ONICPAIUH: JICTICHUE
HaIeo, OINEpPHpPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
palMoHATBFHBIX U UPPAIMOHAIBHBIX YHCEN, apu(MeTHYecKne Oonepariu, a TaKkKe W3BICUCHHE
KOpHS ~ HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4ucel.  braromaps
MOCIIC/IOBATEIbHOMY ~ PAaCIIMPSHUIO Kpyra HCHOJIB3YeMBIX YHCEI H  3HAKOMCTBY C
BO3MOXXHOCTSIMH WX MIPUMEHEHUS JIJISl PEIICHHUST PA3JIMYHBIX 33724 (POPMUPYETCS MPECTaBICHHE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIM B TOCTPOCHUU MOJIETIEH pearbHOr0 MUPA, ITHPOKO
HCTIONB3YIOTCS 00001IeHNe U KOHKPETHU3AITHSI.

Jluaus «YpaBHEHHs] U HEPABEHCTBa» PEalIM3yeTcs Ha MPOTSDKEHUHM BCEro OOy4YeHHs Ha
YpOBHE cCpeaHero oO0mero o0pa3oBaHMs, IIOCKOJBKY B KaxiaoMm pasnene [Iporpammbl
MPETYCMOTPEHO pPEIIeHHEe COOTBETCTBYIOIIMX 3a/ad. B pe3ynpTare oOydarommecs: OBIaJAeBaIOT
pa3IMYHBIMM ~ METOJaMHU pELICHUS pPalUOHAIBHBIX, HWPPAIUOHATBHBIX, TOKAa3aTENbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUUYCCKUX YPABHCHHI, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
conepKamux napamerpbl. [loydeHHbIE YMEHHUSI IUPOKO HCHOJIB3YIOTCS TPU HCCICTOBAHUU
(GYHKIMI C TOMOIIBIO TIPOU3BOIHOMN, MIPH PEIICHUH MPUKIATHBIX 3371a4 U 3a/1a4 Ha HaXOXKIESHUE
HauOOJBIINX W HAMMCHBINNX 3HaUeHUN (QyHkmu. JlaHHAs colepKaTe/IbHAS JIMHHAS BKIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHWH BBIMONHATH pacuéThl 1Mo (opmynam, npeoOpa3zoBaHUs
paIMOHATBHBIX, UPPALMOHATBFHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUI,
collepKaluX CTEIeHW | JiorapudMel. bmaromaps w3ydeHHIo ainreOpandeckoro marepuala
MPOUCXOJUT JajbHEWIIee pa3BUTHE AJITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyuatomuxcsi, (GOPMUPYIOTCS HABBIKK JIETYKTHBHBIX PACCYXIACHHI, paOOThl ¢ CUMBOJBHBIMH
(dbopmMamu, TIpeICTaBICHHsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anre6pa npesiaraet 3QpQeKTUBHbIE HHCTPYMEHTHI AJI PEeUICHHs MPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sSI3bIKa HAYKH.

ConepxaTtenpHO-MeToAndYecKast TUHUS «DYHKIUH U TpaUKm» TECHO TMEperuieTaeTcs C
OpYTMMH  JIMHUSMH ~ y4€0HOrO  Kypca, TIIOCKOJIbBKY B  KaKOM-TO  CMBICIe  3a7daéT
MOCIIC/IOBATENIbHOCTh ~ M3YYCHHs  MaTepwana. VI3ydeHwe  CTeneHHOW, TOKa3aTeIbHOMH,
JOTapuPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHH, UX CBOWCTB U rpaMKOB, UCIIOIH30BAHHE
GYHKOUE A5 pemieHusl 3a1ad U3 JIPYruX Y4eOHBIX MPEIMETOB U pPeaabHOW >KU3HH TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECCKHM aHAJIM30M, TaK U C PCIICHHEM YpaBHCHUU W HepaBeHCTB. [lpu
9TOM OOINbIIIOE BHHUMaHUE yraenseTcss (GOPMUPOBAHHUIO YMEHHUS BbIpaxaTh (opMylaMu
3aBUCHUMOCTH MEXIY Pa3IMIHBIMU BEJIMYMHAMH, UCCIICIOBATH IMOTYYCHHBIC (YHKITUH, CTPOUTH
ux rpaduku. MaTtepuan 3TOH COJAEpKATeIIbHOW JIMHUM HAIleJieH Ha pa3BUTHE YMEHHA U
HABBIKOB, TO3BOJISIOIIMX BBIPAYKaTh 3aBUCUMOCTH MEXKIY BEIWYMHAMH B pa3luyHOU Qopme:
AHATUTUYICCKOW, Tpaduveckod U cioBecHOH. Ero w3ydeHwe CrocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHWI0O W  KOHKpPETH3allHH,
HCIIOJIb30BaHUIO aHATIOTHIA.



ConpepxatenbHast nuHus «Hadama mMareMaTnyecKoro aHamu3a» MO3BOJIAET CYIIECTBEHHO
pacUIMpUTh KPYr Kak MaTeMaTUYCCKUX, TaK M MPUKIATHBIX 33134, JOCTYITHBIX 00YJaroIInMCs,
TaK KaK y HUX MOSIBJISIETCSI BOBMOXKHOCTh CTPOUTH IPA(PUKHU CIOKHBIX (QYHKUUHN, OMPENENATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIATH IUIOMaan Guryp u o0bEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpEeHHsi TmporeccoB. JlaHHas copaepkaTelbHasl JHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHUYeCKHX MOJENEH peallbHbIX CUTyaluid, MO3BOJIET
HaXOJUTh HAWJydYIllee pEIICHHUE B MPHUKIATHBIX, B TOM YHUCJIE COIHUATHLHO-)KOHOMHYECKUX,
3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYET pa3BUTHIO
a0CTpaKkTHOTO, (HOPMATBLHO-JIOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UCcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOUINXCS pe3yNbTaTax, MOJyYEeHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTHUKH KaK HayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKast JHHUASA «MHOXECTBa M JIOTHKa» BKIIOYaeT B ceOs
9JIEeMEHTbl TEOPUM MHOXKECTB W MAaTeMaTU4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKW W TMpeAsaraloT Hamboee
YHHBEPCATBHBIA SI3BIK, OOBCAMHSIONIMA BCE pPa3lelibl MAaTCMATHKH W €€ MPWIOKCHHUU, OHU
CBSI3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCHUIUIMHBI U UX MPUIOKEHUS B eauHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOYyYalomeMycsi TOHHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIIOJIb30BAaTh €r0 I BBIPAKCHHS CBOMX MbIcIed. [pyrum
BaXHBIM TPU3HAKOM MAaTEMAaTHKU KaK HayKH CJEeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
O00OCHOBaHMH W  CJECJOBAHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHUS JIOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaAMH MaTeMaTH4YeCKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIIICHHUS] 00YUYAIONUXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKUX
paBmwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITIICHHSI.

B yuebHoM kypce «Ainrebpa M Hauajga MaTeMAaTUYECKOTO aHAIM3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOr0  MOJEITUPOBAHUS, KOTOpble  MPHU3BAaHBI  CIOCOOCTBOBATh
(OpPMHUPOBAHHUIO HABBIKOB ITOCTPOCHHSI MOJICICH pEaNbHBIX CHUTYAIlMid, WCCIICIOBAHUS ITHX
MojieNiel C TIOMOIIbIO ammapata aiareOpbl MU MaTeMaTHYeCKOro aHaiu3a, HHTepIpeTalud
MOJIYUYEHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B Ka)IbI U3 Pa3[eioB IMPOTPAMMBI,
MIOCKOJIbKY BECh MaTepHall ydeOHOro Kypca IIHPOKO HCIOJIb3YEeTCs AJIl PEIICHUs MPUKJIIaIHbIX
3amay. llpu pemieHun peanbHBIX MPAKTHYECKHX 33Jad  OOydYaroIiuecs pa3BUBAIOT
HAOII0ATeIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIB30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3WPOBaTh Mpodiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHUs NMPUKIIATHBIX 33/1a4 OpPraHU3yeTcsl B MpoIlecce U3yYeHUs] BCeX TeM Y4eOHOTo
Kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHaJIn3ay.

Ha u3ydenue yueGHOro Kypca «Anredpa u Hauajia MaTeMaTHYECKOTO aHalu3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Heneno), B 11 kmacce — 136 dacoB (4 gaca B
HEJIETIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneueie gncna. OOBIKHOBEHHBIE W JACCSITHYHBIC APOOU, MPOICHTHI, OECKOHEUHBIC
nepuoauueckue 1podu. [IpuMenenue qpodei 1 MpoOIeHTOB JUIsl PeLIeHUs TPUKIATHBIX 33724 U3
Pa3JIMYHBIX OTpACICH 3HAHUHU U PEaJIbHOMN KU3HU.

JleiicTBuTenpHbIE YKcha. PanpoHanbHble W MppalMOHANbHBIE Yncia. Apudmerndeckne
omnepalud C JIEMCTBUTEIBHBIMU YUcIaMu. MOysib JEWCTBUTEIBLHOIO YHUCIAa M €r0 CBOMCTBA.
[MpubmkE€HHbIE BBIYUCICHUS, TpaBUIA OKPYIJICHHs, TNPUKHUIKA M OLEHKAa pe3yibTara
BBIYMCJICHHI.

Crenens ¢ menbIM nokasareneM. bunom Herotona. Mcnonp3oBanue moaxoasiieit popmMbl
3aIUCH ACUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS JIaHHbIX.

ApubmMeTnuecKrii KOpeHb HaTYPAIBHOW CTETICHH U €0 CBOMCTRBA.

Crenenb C palMOHAIBHBIM [OKA3aTeNeM M €€ CBOICTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJeM.

Jlorapudm uncna. CoiicTBa jorapudma. JleciTHIHBIC U HATYypaTbHBIC JIOTApU(MBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAaHI'€HC YUCJIOBOI0 apryMeHTa. APKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpEeMEHHOM. /[leleHue MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3¢ dunmnenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHI, COEPKAIINX CTEIICHU U KOPHH.

Uppaunonansubie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHUS  HpPpalMOHATIBHBIX
YpaBHEHUI.

[loka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PEILICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALMX JOrapu(pMBbI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOIbI pEIICHUS JIOTapu(pMUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUTOHOMETpHYECKHE (opMmyibl. [Ipeobpa3oBanne TPUTOHOMETPHUIECKUX
BbIpAKEHUM. PellleHne TpUroHoMeTpU4eCKUX ypaBHEHUMN.

Pemenne cucrem NMHEMHBIX ypaBHEHUM. MarTpuia CHUCTEMBl JMHEHHBIX YpaBHEHUM.
Onpenenurenlb MaTpullbl 2X2, €ro Te€OMETPUYECKUA CMBICI W CBOWCTBA, BBIYUCIECHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPEAEIUTENS I PEIICHNUs] CUCTEMbI IMHEWHBIX ypaBHeHUH. Pemenue
MPUKIAJAHBIX 33Ja4 C MOMOLIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUU. MccneqoBaHne moCTpOESHHOM
MOJIEJIH C TIOMOIIBK0 MAaTPHI] U ONIPEACIIUTEIECH.

[locTpoeHrne MaremMaTHUEeCKUX MOJENE peajbHON CUTyallud C MOMOIIbI0 YPAaBHEHUH M
HepaBeHCTB. [IpriMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K DPEIIEHUI0 MaTeMaTHYeCKHX 3a7ad U
3a/1a4 U3 pa3IUnYHbIX 00JIaCTell HAYKU U peabHOMN JKU3HH.

DOyHKUUM U rpapuKu

OyHKuMs, crnocodbl 3anaHus (yHkuuu. B3anMHo oOpatnblie QyHknuu. Kommnosuius
¢bynaxuii. ['padux pynkumun. dnemeHTapHble npeoOpa3zoBaHust rpaduKOB GYHKIIHA.



OO6nactp omnpeneneHus U MHOKECTBO 3HaueHUH QyHkiuu. Hymu ¢ynkmun. [TpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble (yHKuuH. [lepuoanueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKUMU. MakcUMyMbl U MUHUMYMBbI QyHKIMU. HauOosnbliiee U HauMeHbIlIee
3HaYeHUs (PYHKLUHU HA IPOMEXKYTKE.

JluHeWHasI, KBaApATUIHAS U IPOOHO-THHECHHAS (QYHKIIMHA. DIIEMEHTAPHOE UCCIICIOBAHHUEC H
MIOCTPOCHHE UX IPAPHUKOB.

CrenenHass (yHKIMS ¢ HaTypaJbHBIM M LIEJBIM TokKaszateneMm. EE cpoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS N-0il cTemeHn Kak (pyHKUIUU OOpaTHOW CTENEHU C HATypaJbHbIM
MOKa3aTeseM.

IokazarenbHas U jgorapupmMuueckas QyHKIUH, UX cBOicTBa U rpaduku. Vcnons3zoBanue
rpaduKoB (PYHKIMI 17151 pEIIeHUsS] ypPaBHCHUM.

Tpuronomerpuyeckas OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (YHKIUI
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B PEaJIbHBIX IMpolieccax U ABIEHUsIX. [ pa@uku peasbHbIX
3aBUCUMOCTEHN.

Hauana maTeMaTH4ecKoro anajaimsa

[locnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUA MTOCIEI0BATENbHOCTE. MeTo MaTeMaTH4ecKoi
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIBHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U TreoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccus. CyMMa O€CKOHEUHO YOBIBAIOLIEH r€OMETPUUECKON MPOTPECCHUM.
JIluHeWHBII M HSKCHOHEHUMAIBbHBIA pocT. Yumciao e. Popmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHuE NpOrpeccuu sl pelIeHHs peasIbHbIX 3aa4 PUKJIAJHOI0 XapaKkTepa.

HenpepebiBable (yHKIMM W WX CBOHCTBA. TOUYKHM pa3pbiBa. ACHMITOTHI T'pa(HKOB
¢bynkumii. ColicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAIOB MJIs PCIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKIIUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas mpousBoaHbie GQyHKIMU. OnpeencHne, FTeOMEeTPHISCKUN U (PU3MYSCKUAN
CMBICIT IPOM3BOAHON. YpaBHEHHUE KAacaTeIbHOU K rpa@uKy QyHKIUU.

[IpousBoaHbIe 3NeMeHTapHbIX QyHKUUH. [Ipon3BoIHAS CYMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMITO3HITNH () YHKIIUH.

MHo:kecTBa M JIOTHKA

MHoXecTBO, onepalui HajJ MHOXECTBAMU M UX CBOMCTBa. /lnarpammel Ditniepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO ammapaTta Uil ONHCAHMS PEATbHBIX MPOLECCOB U
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

Onpenenenuve, Teopema, CBOWCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIACC

YucJia ¥ BBIYUHCIEHHSA

Harypanbable u nenble yucna. IIpuMeHeHHMe NPHU3HAKOB JEIMMOCTU LEJIBIX YHUCEl,
HanOonpmmi oomwmit genutens (nainee — HOJl) u naumensinee obmiee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOJYITIO, aNTropuT™Ma EBKITHIa UIs perieHus 3a1a4 B IEIIbIX YHCIIax.

KomnnekcHple uncia. AnreOpanyeckass M TPUTOHOMETpHYECKass (OPMBI  3amHcu
KOMIUIEKCHOTO uncia. ApupMeTHuecKre onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUIEKCHBIX YMCEN Ha KOOpAuHaTHOH mockoctu. @opmymna Myaspa. Kopau n-oit crenenu u3



KOMIUIEKCHOTo uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIsl pelieHus (u3nyeckux u
r€OMETPUYECKHX 3ajau.

YpaBHeHHsI U HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUYECKUX YPAaBHEHHH C IOMOIIbI TPUIOHOMETPUUYECKOM
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4ecKiuxX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEeILIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaloHAIbHBIX, IOKA3aTEIbHbBIX U JIOTApU(PMUYECKUX YPAaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMYECKUX 3a7ad U
3aJa4 M3 Ppa3IMuYHBIX 00JIacTe HayKM M pealbHOM JKU3HU, MHTEPIpETalus IOJy4eHHBIX
pe3yJIbTaTOB.

DyHKIUH U TPaQUKH

I'paduk xommnosuumu GpyHkuuil. ['eomerpuueckne oOpa3bl ypaBHEHUH M HEpAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBOMCTBA U IPAPUKH.

I'padmueckne MeToAbl peELICHHS YpaBHEHUH M HepaBeHCTB. ['paduueckue MeTOAbI
pelIeHus 3a1a4 ¢ napaMmeTpamH.

Hcnonb3oBanue rpapukoB (YHKUMH A7 HUCCIENOBAaHUS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHOM KU3HH.

Hauasna MmaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHne MPOU3BOIHON K UCCIEA0BAaHUIO (PYHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxaenne HauOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON MJi1 HAaXOXKIACHHUS HAWIYUILIEro pElIeHUs B IMPUKIATHBIX
3ajadax, Ui OIpPENEeNIeHUs] CKOPOCTH M YCKOpPEHMs IIpolecca, 3aJaHHOro (opmysaod uiu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOoOpa3HbIX. [lepBooOpasHbIe AIeMEHTapPHBIX
¢bynkuuit. [IpaBuia HaxXoXkA€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eomeTpuueckuil CMbICI HHTErpasia. BelducieHne onpenenéHHoro HHTerpaia
o ¢popmyne Herorona-JIeibnmua.

[lpumeHeHne wuHTErpaja sl HAXOXAEHHs IUIomaned IUIOCKHX ¢Guryp u o0bEMOB
r€OMETPUYECKHX Tell.

[Ipumeps! pemennit auddepeHnranbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOAEIMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA <«AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIUU  OOYyYaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUUCKOro OOIIECTBA, MPEJICTABICHUE O MAaTEMAaTUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIEHUM, MpOIEeayp TIpakIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYroe), yMEHHE B3aUMOACHCTBOBATH C COIMATIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX PYHKIHMSIMHU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOILIOMY H
HACTOSIIEMY POCCHICKOM MaTEMaTHUKH, EHHOCTHOE OTHOIIEHHE K JOCTHXKEHMSIM POCCHUHCKHUX
MaTeMaTHUKOB U POCCUMCKON MaTeMaTHMYECKOM IIKOJIbI, UCIOJIb30BAHME 3THUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapona, Cc(hopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHUYECKUM PUMEHEHUEM
JOCTH>KEHUM HAyKM M JAESATEIbHOCThIO YUYEHOI'O, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pELICHUM, pacCyXIE€HUH, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA,

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTEMaTHUECKHE 3HAHUSI B MHTEPECaX 3I0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEKUM 3aHITHIA U OTAbIXA, peryisipHas Qu3ndeckas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHON 1€ TEITLHOCTHIO,

6) TPyA0BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTH TPYIOJIO0US, MHTEPEC K Pa3INdHbIM cdepam
po¢eCCUOHATBHOU JEATEIHPHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKECHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiell mnpodeccun u pealn3oBbIBAaTH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO H
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a1a4 MaTeMAaTHUYECKOW HaIllPaBJIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, IOHHMMAaHHE BIUSHUSA COLMAJIBHO-
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSHHME MPUPOJHOM M COLMAIBHON Cpellbl, OCO3HAHUE
r00aJbHOTO — XapakTepa  JIKOJOTHYECKHX  MpoOjieM, OpHeHTalnus Ha  [pPUMEHEHHUE
MaTeMaTUYECKUX 3HAHWN JJIS pPelIeHus 3aad B 00JIacTH OKpY’Kaloleh cpelibl, TIIaHUPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIJIEICTBUM JIJIsl OKPYXKAIOILIEH CPeIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YEJIOBEYECKOU JEATEIBHOCTH, 3TAallOB €€ pa3BUTHA M 3HAYUMOCTH JUIsl PA3BUTHS LIMBHIN3ALNH,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO U MCCIIENI0BATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble 1oruyeckue aeicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHMH MEXAY MOHATHAMHU, (DOpPMYIUpOBaTH ONpEAETICHHUsS IOHATHH,
yCTAaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(PHUKAIMHM, OCHOBAHMA Ui OOOOIEHUS W
CpaBHEHMsI, KpUTEPHH IIPOBOUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POpMyJIUpOBaTh M MPeoOpa3oBbIBATH CYKICHHSA: YTBEpAUTEIbHBIE U
OTpHILaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATh MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpEYMs B (haKTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX, MpearaTb KPUTEPUM U1  BbIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JieN1aTh BBIBOJABI C MHCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOUEHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIEHUHN (IpsMble U
OT TPOTUBHOIO), BBICTPaMBaTh APTYMEHTALMIO, HPUBOAUTH IPHUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BHIBOJIBL;

BbIOMpaTh CcHocod peuieHus y4yeOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMALUIMH C Y4ETOM CaMOCTOATENbHO BBIACICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckme JeicTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYINPOBATH
BOTIPOCHI, (UKCUPYIOIIME TMPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(opMHPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULMIO, MHEHHE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCcKOro OOBEKTa, SIBJICHHS, IPOLECcCa, BbISBICHUIO
3aBHCUMOCTEN MeX 1y 00BEKTaMH, SIBICHUSMH, TPOLIECCAMU;

CaMOCTOATENFHO (HOPMYIHPOBATh 0OOOIIEHUST M BBIBOJIBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUs], UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD IOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE MPOLECCA, @ TAKKE BBIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBHUSX.

PabGora ¢ undgopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa Ha BOIPOC U JJIs
pelLIeHHs 3a1a4H;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  pA3IMYHBIX THUIIOB, AHAJIM3HPOBATH,
CUCTEMAaTU3UpPOBaTh W HHTEPHPETUPOBATh HHGMOPMALMIO pPA3IMYHBIX BHUIOB U  (QoOpM
MIpEICTaBIICHUS,



CTPYKTYpHpOBaTh  HMH(pOpMAIMIO, TNPEACTaBIATH €€ B  pa3IuyHbIX  (opmax,
WLTIOCTPUPOBATH I'PaUIeCKH;

OLICHMBATh HAA&KHOCTH HHPOpPMAIMKM IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YYeOHbIE HeHCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMH U ILENSMU
OGHI@HI/ISI, SAICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOKO TOYKY 3pCHHA B YCTHBIX U NHCBbMCHHBIX
TCKCTax, MOaBaTb IIOACHCHHUA 110 XOAYy PpCIICHHUA 3aaadyrd, KOMMCHTHUPOBATDH HOJ'Iy‘-IGHHBIfI
pe3ynbTarT;

B X0/1e OOCYXK/IEHHUsI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaThb HWJACHU, HALCJIICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHSI C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMAiora, OOHApYXHBAaTh Pa3IUYUE U CXOJCTBO
MO3UINH, B KOPPEKTHOU popme hopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHS,

MPE/ICTABIATh PE3yJbTaThl pPEUICHMs 3a/ayd, HKCIEPUMEHTa, HUCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMarT BBICTYIUIGHHS C Y4€TOM 3ajJad NpPE3CHTAllMd U
0COOEHHOCTEH ayIUTOpUH.

PeryasiTuBHble yHHBepcaibHbIe YUeOHbIe el cTBUS

Camoopranuszauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/ladyd, BBIOMpPATh CIOCOO pemeHus ¢ y4ETom
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO/Ib, SMOLHOHATbHBII HHTEJJIEKT:

BJIaJIETh HABBIKAMHU TTO3HABATEILHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX pe3yabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOILECCca U pe3yibTaTa PEeIIeHNs] MaTeMaTHUECKOH 3ajauu;

MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH MpPH pEUICHUH 3a/Jaud, BHOCHUTH
KOPPEKTHBBI B JACSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ylbTaTa LEIM M YCJIOBUAM, OOBSICHITH MPUUUHBI
JOCTYDKEHUSI WM HEHAOCTIDKEHHS Ppe3yJbTaTOB JIEATENIbHOCTH, HAXOAWTh OMIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIHLHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOTHI MpHU
pemieHud y4yeOHBIX 3a/Jay, NPUHUMATh 1eJb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHON pPabOThI, paclpenessTb BUIbl padOT, JOrOBapHBAThCs, OOCYXIATh
MIPOLIECC U Pe3yNIbTaT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX (hopmax paboTel (0OCYXIEHUS, OOMEH MHEHHH, «MO3TOBBIE
LITYpPMBI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JEHUCTBHS C
JIPYTUMH YJIEHAaMH KOMaHJbI, OIIEHWBATh KadeCTBO CBOETO BKJAaJa B OOMIMIA TPOAYKT IIO
KpUTEpUsIM, cHOpMyIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHSI.

HNPEIMETHBIE PE3YJIbTATHI



K konmy oOyuenus B 10 kJsacce oOydaromMiCs TMOJYYUT CIEOYIOUIME NpeAMETHBIE
pe3yabTaThl MO OTAENIBbHBIM TeMaM pabouell mporpamMmel yueOHOro Kypca «AnreOpa v Hayana
MaTeMaTU4ECKOr0 aHAJIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: PAIIHOHAIIEHOE YHCIIO0, OECKOHEYHAsI TIEPUOIMIECKAs
IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAIBHBIX U JCHCTBUTEIBHBIX
4KCell, MOyJIb I€UCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOU U MPOLEHTHI AJIs PEIICHUs MPUKIAJHbIX 3a/1a4 U3 Pa3IMuHbIX OTpacieu
3HAHWUW U PEaJbHON KU3HU;

NPUMEHATh TPUOTKEHHBIE BBIYUCIICHUS, TpaBWIA OKPYTJICHMS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUN;

CBOOOJIHO ONEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOJAIIYI0 (OpMY 3allMCU JIEWCTBUTENBHBIX YMCEN JJIs PELICHHUs NMPAaKTUYECKUX 3a1ad U
MIPEICTABICHUS TaHHBIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(METHUECKUN KOPEHb HATYPaIbHOH CTEIICHH;

CBOOOHO OMEpPUPOBAThH OHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10OKa3aTeeM;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMH: JorapuM 4YHCIa, JECATUYHBIE U HaTypajbHbIC
J0rapudMmsl;

CBOOOZHO ONEpUPOBATh MOHSTUSIMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OINEepUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCWIIbHbIE HEPABEHCTBA;

IPUMEHATh pa3IMYHbIC METOJbl PEIIEHUs palHOHAIBHBIX W APOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB I PEIICHUS] HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW TEPEeMEHHOW, MHOTOWIEH C
LeJbIMU  KO3(QQUIHUEHTaMH, KOPHM MHOTOYIEHA, IPUMEHSTh JeJieHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nins pemenus 3anauy;

CBOOOJTHO ~ONEpUpPOBaTh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHuua,
ONpEACIINTENb MaTpUllbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICHI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 g BBIYUCIEHUS €r0 3HA4Y€HUs, IPUMEHATh ONPEIEIUTENN A PEeIICHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJEIHMPOBATH PEAbHBIC CUTyallMM C IIOMOILBIO CHCTEMBI
JUHEWHBIX YPaBHEHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C TIOMOIIBIO MaTpull U
onpezeNnTeNel, THTEpIPETUPOBATD MTOJIYYEHHBIN Pe3ybTaT;

HCIOJIb30BaTh CBONCTBA JEHCTBUI C KOPHAMHU AJIs IpeoOpa30BaHMsl BEIPAKECHUH;

BBIMOJIHATh ~ NIPE0Opa30BaHMsl YUCIIOBBIX  BBIPDAKCHHM, COAEPXKAIIMX CTENEeHU C
palMOHaIbHBIM NIOKA3aTeNEM;

UCHOJb30BaTh  CBOMcTBa jorapupmMoB sl 1peoOpa3oBaHUs  JOrapuPpMHUUECKHX
BBIPAJKCHUH;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMHU:  HMPpPAalMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUUECKUE YpaBHEHUs, HAXOIUTh UX PELICHUS C MOMOIIbI0 PAaBHOCHUIBHBIX MEPEX0J0B
WM OCYLIECTBIISSI IPOBEPKY KOPHEH;

IIPUMEHATh ~ OCHOBHBIE  TpUrOHOMeTpudeckue (opMynasl aas  npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;



CBOOOJITHO ONEpPHPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, TPUMEHSTh
HE0O0X0AMMbIe (HOPMYITBI TSl PEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIeIMPOBATh peajbHblE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
ypaBHEHMS, HEpPaBEHCTBAa II0 YCIOBHIO 3a/layM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIU C
WCIIOJIH30BAHUEM aIlliaparta aureOpsbl.

DyHKIUM U TPAaQUKH:

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: (YHKLHUSA, CHOCOOBI 3aJaHUs (QYHKIHH, B3aUMHO
oOpaTHble (YHKUMH, KOMIMO3ULKA (YHKIUH, rpa@uK (QYHKLIKH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpadukoB GyHKIUH;

CBOOOJIHO ONEpPUPOBATh MOHATUSMHU: OO0JIACTH ONpEJENEHUs] M MHOXKECTBO 3HAUYCHUH
(GyHKIMU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OIEPHUPOBATH MOHATHUSAMHU: UYETHbIE W HEYETHbIE (YHKIMH, MEPHOAMYECKUE
(GyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBl M MHHHUMYMBI (DYHKIHH,
HauOoJIblIee U HaUMEHbIlIee 3HaUeHHE (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO OIEPHPOBATH MOHATHAMM: CTENeHHass (DYHKIMS C HATypaJbHBIM M LEJIBIM
mokaszaTenieM, rpaduk crerneHHONW (DYHKIMH C HAaTypajdbHBIM W LEJNBIM IOKa3arejem, rpaduk
KOpHs N-0M CTENEH!U KaK (yHKLIMU 0OpaTHOHN CTENIEHU C HaTypaJbHbIM MIOKA3aTeIeM;

ONEepHUPOBATh TOHATHAMM: JIMHEHHAs, KBaJIpaTW4Has W JAPOOHO-IMHEHHas (YHKIHH,
BBITIOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pHUKOB;

CBOOOJIHO OMEpPUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckass (QyHKLIHUH, UX
CBOWCTBA ¥ TpaMKH, UCIIOIB30BATh UX TPAPUKH IS pEIICHHS YPaBHEHUH;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpeNeeHUe
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa;

WCTOJIB30BaTh Tpaduku (QYHKIMA IS MCCIIEAOBAaHUS TPOIECCOB W 3aBHCHMOCTEH TpH
pelleHNH 3a1ad U3 JIpYrux y4eOHbIX MPEIMETOB M peajbHOM JKU3HH, BbIpaxaTb (HopMylaamu
3aBHCUMOCTH MEX/1y BEJIMUYUHAMU;

Hayana MaTeMaTH4ecKOro aHajim3a:

CBOOOJIHO OIEpPUPOBATH MOHATUAMHU: apUPMeTHUecKass U reoMeTpudeckas Hporpeccus,
0eCKOHEUHO yOBIBaIOIIasi TeOMETPUUECKast MPOrpeccusi, TMHEHHBIA M SKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUU [T PELLICHHS PEaTbHbIX 3a]au MPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATHSMH:  TIOCJIEIOBATEIILHOCTh, CIOCOOBI  3aJaHHUs
[I0CJIE10BATEIbHOCTEH, MOHOTOHHBIE U OIPaHMUYEHHBIE 110CIIE0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHaJIN3a KaK aHaiu3a O€CKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: HENpEepBhIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(b yHKIIMH, aCUMNITOTHI rpaduka (yHKIINH,

CBOOOJIHO OIEPHPOBATH MOHATHEM: (YHKIHS, HENpepbIBHAs HA OTpPE3Ke, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH /Il pELICHU 3a/1a4;

CBOOOJITHO ONEpUpOBaTh IMOHATUSAMHU: TIlepBas W BTOpas MPOU3BOAHbBIE (PYHKILUH,
KacaTenpHas K rpaduky QyHKImNY,

BBIUUCIIATh ITPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YaCTHOTO M KOMIIO3MLUHU JIBYX
(GyHKLUH, 3HaTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

MCIIOJIB30BATh TE€OMETPHUYECKUI U (PU3UIECKUI CMBICIT IIPOU3BOIHOM JUJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OTEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpPaIMU HaJl MHOXKECTBAMU;



HCIIO0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN almapaT AJisi ONMUCAHMS PEANIbHBIX MPOIECCOB
Y SIBJICHUH, TIPH PEIICHUM 3a]a9 U3 IPYTUX yICOHBIX MTPESIMETOB;

CBOOOJIHO OIEPUPOBATh MOHATHUAMH: OIPEACIICHHE, TEeOopeMa, YpaBHEHHE-CIIEJCTBUE,
CBOMCTBO MAaTeMaTH4YEeCKOTO OOBEKTa, JIO0Ka3aTeNbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEpPaBEHCTBA.

K xonmy oOydenus B 11 kjacce oOydyarOImMACS TMOJYYUT CICIYIOUIUE MPEIMETHBIC
pe3yIbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMmbl yd4eOHOTO Kypca «Anrebpa u Hayama
MaTEeMaTHYECKOTO aHaI1u3a:

Yucaa ¥ BLIYUCTIEHUS:

CBOOOIHO OIEpPUPOBATH TMOHATHSAMHU: HATypaldbHOE M I1€J0€ YHCIO0, MHOXKECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCTI0JIb30BATh NMPU3HAKHU JeauMocTH 1enbix uncen, HOd n HOK
HaTypaJIbHbIX YKCEN JJI pEeUIeHUs 3a]1a4, IPUMEHTh alroput™ EBknnaa;

CBOOOIHO OIEPUPOBATH MOHATHEM OCTATKA MO0 MOJYIIIO, 3alMCHIBAaTh HATypaIbHBIC YUCITA
B PA3JIMYHBIX MTO3UITMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOIHO OMEPHPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILICKCHBIX
YuCes, MPEICTABIATh KOMIUIEKCHBIE YMCia B alreOpandecKo M TPUTOHOMETPHUECKOM dopme,
BBITIOJTHATH apu(PMETHUCCKUE OTIEPAIIK ¢ HUMH U U300pa)kaTh Ha KOOPJAUHATHOM TMIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJIHO  OMEpPUPOBATH  TOHATHUSMHU:  HUppAlMOHAIBbHBIC,  TOKa3aTeJIbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHHUs C TTIOMOIIBbIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBISATH OTOOP KOPHEH MpHU PEIICHUH TPUTOHOMETPUUIECKOTO YPABHEHUS;

CBOOOJIHO OINEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSITH
HeoOxouMbIe POPMYITBI TSl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO OIEPUPOBATH MOHATHIMH: CHCTEMA W COBOKYITHOCTh YPaBHCHUN M HEPABCHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMbI-CIICJICTBUS, HAXOJUTh PEIICHUSI CUCTEMbI M COBOKYITHOCTEM
palMOHANIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX M JIOTapu(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTB,;

pemaTth panuMoHaJbHBIC, HWpPpalMOHAIBHBIC, IOKa3aTelbHbIC, JOrapupMUUYECKUE H
TPUTOHOMETPUUECKUE YPABHEHHS M HEPABEHCTBA, COICpKAIINE MOIYJIA U TapaMeTphL;

MIPUMEHATH TpauuecKue METOBI IS PEIIeHUs YPaBHEHU M HEPABEHCTB, a TAaKKe 3a/1a4d
C IapameTpamu;

MOJICIMPOBATh PpEAJIbHBIE CHUTyalldd Ha S3BIKE alureOpbl, COCTABISATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHUIO 3aJlaud, HCCIEIOBATh MOCTPOCHHBIC
MOJIENU C MCTIOJIb30BAHKUEM arapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pE3yNbTaT.

DYHKIUH U TPaGUKU:

CTPOUTH TPaPUKH KOMITO3UIIMH (PYHKIIUH C TMOMOIIBIO 3JIEMEHTAPHOTO WCCIACAOBAHUS U
CBOMCTB KOMITO3UIINU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUYECKHE O00pa3bl ypaBHEHWH U HEPABEHCTB Ha KOOPJIWHATHOMN
IUIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSIMU: TPA(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,

MPUMEHATh (PYHKITUU JJISI MOJICTUPOBAHMS M HCCIICIOBAHUS PEATBHBIX TIPOIIECCOB.

Hayvaga mareMaTHUYeCcKOro aHaJIA3a:

WCIIOJIb30BaTh IPOM3BOJIHYIO JUIsI HWCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HaXOJUTh HAUOOJIIbIIIEe U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;



WCIIOJIb30BaTh MPOU3BOJAHYIO JJIsi HAXOXKIEHUS HAUIYYIIEro PelIeHHs B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMHYECKHX, 3aJadax, JJIs ONpEACIICHUS CKOPOCTH M YCKOpPEHUS
nporiecca, 3aanHoro (GopMyIioi 1k rpadukom;

CBOOOHO ONEPUPOBATH MOHSATUSIMU: TIEPBOOOpa3Hasi, ONPEACIEHHBI UHTETPall, HAXOIUTh
MEePBOOOPA3HBIE JJIEMEHTAPHBIX (YHKIMH ¥ BBIYHCIATH WHTErpasl mo ¢opmyne HproToHa-
JlelOnuna;

HAXOJUTh IUIOMIAIH IIOCKUX (GUTYP U 0OBEMBI TEIl C IIOMOIIBI0 HHTETPAa;

MMETh TIPEJICTABICHHE O MATEMAaTHYSCKOM MOJICITMPOBAHUKM HA IMPUMEPE COCTABICHUS
muddepeHIalIbHBIX YpaBHEHHIH;

pemaTh MpUKIaJHBIE 33/1a4d, B TOM YHCIE COIUAIBHO-YKOHOMHYECKOTO B (PU3UIECKOTO
XapakTepa, CpeICTBAMH MAaTeMAaTHIECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HanmeHoBanue pa3iesioB U TeM (undposbie)
n/n NMPOrpaMMbl Bcero Konrpoarueie | - Mpakruteckue o0pa3zoBaTe/ibHbIE
padoThbI padoTbI pecypes
MHO0K€eCTBO IEHCTBUTEIILHBIX YUCEI.
1 MHorowieHsl. ParinonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
ypaBHEHUH
5 @Oynkiyun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM TIOKa3aTeNeM
3 ApudMeTHYECKH KOPEHb N-0i CTETICHH. 15 1
HppanroHaneHble ypaBHEHHUS
4 [TokazarenbHas ¢pynkuus. [lokazarenbHbie 10 1
YpaBHEHUs
5 Jlorapudgmuueckast pyHKIuS. 18 1
Jlorapudmudeckue ypaBHeHUS
6 TpuroHoMeTpuueCKre BbIPAKECHUS U 29 1
YpaBHEHUs
IlocnenoBarenbHOCTH U IPOTrPECCUU 10 1
8 HenpepsiBable Gpynkiun. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMAaTH3aIIUs 5 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KonunuecTBo yacoB DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bceero Kontpoabueie | IpaxTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypebi
1 UccnenoBanue GyHKINIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas ¥ HHTETpa 12 1
3 I'paduku TpUroHOMETpHUUECKUX (HYHKITHH. 1 1
TpuronoMerpuyecKre HEpPaBEHCTBA
4 HpparnmonanpHbie, TOKa3aTeIbHBIE U 24 1
norapuMUYECKre HepaBeHCTBA
KommiekcHpie uncia 10 1
HatypanbHble u 11enble yncia 10 1
CucreMbl paliioHaIBHBIX, UPPAMOHATBHBIX
7 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUN
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEeMAaTH3aIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ndpoBbie
n/n Tema ypoka Bceero Kontpoabuerie | Ipaxkruyeckue ilsyqeﬂnﬂ :)lﬁ[()l:ll;OBaTeﬂbele
padoTbI padoThI pecypesl
1 MHoxecTBO, onepaiu HajJ MHOKECTBAMH 1
H X CBOMCTBA
2 Juarpammsl Ditniepa-Benna 1
3 [Ipumenenre TeopeTUKO-MHOKECTBEHHOT'O 1
amnmapara JJisi pelIeHus 3a1a4
Parmmonansubie uncia. OOBIKHOBEHHBIC U
4 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OECKOHEYHBIE IEPUOTNUECKUE TPOOH
Panmonanpueie uricia. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUOMUECKHUE TPOOH
5 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
peuIeHus: MPUKIAIHBIX 3a/1a4
7 [Tpumenenue qpoOeli U MPOILICHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 HeicTBuTenbHble yucia. PanimoHanbHbie U 1
HppALMOHAJIbHBIE YHCIIa
9 ApubdmMeTnyeckue oreparuu ¢ 1
JIeCTBUTEIIBHLIMU YHCIIAMH
10 Moayib 1E€MCTBUTENBHOTO YUCIIA U €0 1

CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METO/IbI PEIIEHUS LIETbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JIpOOHO-pallMOHANILHBIX YpaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIIEHUS LETbIX U
JIpOOHO-pallMOHANILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOro4wieHsl OT OJHOW NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHOrouieHs! ¢ HeJbIMU KO3QPHUIIHEHTaAMU.
Teopema Buera

17

Pemienue cuctemM TMHEWHBIX YpaBHEHUM

18

Pemienue cucteM TMHEWHBIX YpaBHEHUM

19

Martpuna cucTeMbl JINHEWHBIX YPAaBHEHUN.
Onpenenurenb MaTPULBI 2X2, €T0
r€OMETPUUYECKHUI CMBICI U CBOMCTBA;
BBIYMCJICHHUE €0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, €ro
reOMETPUYECKU CMBICT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAUCHUS

21

IIpumeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN

23

PelreHne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KonTponbhas pabora: "Pannonanbuble
ypaBHEHHUS U HEpaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a1aHus (DYHKIIUH.
B3anmuo oOpatabie GpyHkiuu. Kommosummst

byHKUIMHA

26

I'paduk GpyHKIUN. DIEeMEHTapHbIE
npeoOpaszoBaHus TpaduKOB QyHKITUN

27

OO6acTh onpeesieHus] 1 MHOYKECTBO
3HayeHuil pynkuun. Hymn gynkimm.
[IpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHble 1 HeYETHBIC (PYHKITHH.
[epnonuueckne Gpynkuuu. [IpoMexyTKr
MOHOTOHHOCTH ()YHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHU.
HauGonpiiee 1 HauMeHbllee 3HAUYCHHUE
(GYHKIIMHM Ha IPOMEKYTKE

30

JIuneitHast, KBagpaTUUHas U JpOOHO-
TUHeWHas QYHKIUH

31

DJIEMEHTApHOE UCCIICIOBAHUE U
MOCTpOeHUE IpapuKOB ATUX QYHKIUI

32

DJIeMEHTAapHOE HCCIIEIOBAHUE U
nocTpoeHue rpadukoB 3TUX QyHKIUI

33

Cremnens ¢ LICJIBIM ITOKa3aTeiaeM. buaom




Hrrotona

CrereHs ¢ LICIBIM ITOKa3aTejaeM. buaom

34 Hprorona
CrenenHast GyHKIHS ¢ HATYpPAIbHBIM U

35 LeabIM NokazareneM. E€ cBoiicTBa 1
rpaduk

36 Konrponbnas padora: "Crenennas
¢dbynkuus. E€ cBolicTBa u rpaduk"

37 Apudmernyueckuil KOpeHb HaTypaIbHOMN
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3zoBaHus YKCIIOBBIX BHIPAKECHUH,
COJIepKalINX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUIA,
COJIEpIKAIINX CTETICHU U KOPHHU

41 [IpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepKalIUX CTETIEHU U KOPHU
Hppanunonansusie ypaBHeHUsA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALIMOHATBHBIX
YpaBHEHHI
Wppauronaneubie ypaBHeHNs. OCHOBHBIE

43 METO/bI PEIICHUS] UPPALIMOHATIBHBIX
YpaBHEHUH
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

44 METObI PEIIEHUS] UPPALIMOHATIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU




MppalMOHANIBHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UppaloHaIbHBIX YpaBHEHUN

47 PaBHOCUIIBHBIE TTEPEXOBI B PEILICHUN
UppaLMOHATILHBIX YPaBHEHUM

48 PaBHOCHMIIBHBIE NTEPEXOBI B PEILIEHUN
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpa@uK KOpHS N-0H CTENEeHU

49 KakK QyHKIIMH OOPaTHOU CTETIeHHU C
HaTypaJIbHbIM I1OKa3aTeJIeM
CgoiicTBa 1 rpaduK KOpHs N-0¥ CTeTICHU

50 KakK QyHKIMH OOPATHOW CTEIICHHU C
HaTypaJIbHbIM IOKa3aTeJIeM
Konrtponsnas padora: "CBoiicTBa u rpadux

51 KOpHsI N-oi cTenienn. UpparnmonansHbie
ypaBHEeHUS"

52 CreneHsp ¢ pallMOHAIBHBIM [IOKA3aTEIEM U
€€ CBONCTBA

53 CreneHb ¢ palluOHATBFHBIM MTOKa3aTeIeM U
€€ CBONICTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

55 [TokazaTenpHas GyHKIIMA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU A7
pelIeHus ypaBHEeHUI

57 Hcnonw3zoBanue rpaduka GyHKInM A5s

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOIbI PEIICHNUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METOJIbI PEIICHUS TTOKA3aTEeIbHBIX 1
ypaBHEHUH
ITokazarenbHble ypaBHeHHUs. OCHOBHBIE

y

60 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH

61 KonTponbhas pabora: "[lokazarenbHast 1
¢ynkuus. [lokazarenbHble ypaBHeHUS"

62 Jlorapudm yucna. CoiicTBa jJorapudpma 1

63 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

64 Jlorapugm uyucna. CoiicTBa jgorapudpma 1

65 JlecsaTHUHBIE U HATYpalbHBIE JTOTAPUPMBI 1

66 JlecATUYHBIC W HATYypaJIbHBIE JTOTaPU(PMBbI 1

67 [IpeoOpa3oBanue BbIpaKeHUH, 1
coJieprKanux JorapudmMbl

68 [IpeoOpa3zoBaHue BbIpaXKEHUH, 1
coJepKaux JorapuQmol

69 [IpeoOpa3zoBaHue BhIpaKEHUH, 1
coJieprKaluX Jorapudmbl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpaduk

71 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIUU IS 1




pelleHNs] ypaBHEHUN

Hcnonb3oBanue rpaduka GyHKIUN A7

3 pelieHus ypaBHeHUH
Jlorapupmuueckue ypaBHeHus1. OCHOBHbIE

74 METO/Ibl pEIICHUS JIOrapUPMHUUECKUX
YpaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOJbI PEIICHUS JIOrapuPMUISCKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHUS. OCHOBHEIE

76 METO/Ibl peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH

- PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
JorapuMUYECKIX ypaBHEHHMA

78 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
norapu(pMUUECKUX ypaBHEHUH

79 Konrtponsnas padora: "Jlorapudmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBuenus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMEHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

84 TpuronomeTrpuveckast OKpy>KHOCTb,

OIPEACIICHUC TPUTOHOMCTPHUYCCKUX




(GyHKIMIA YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OIIpEAEIIEHUE TPUTOHOMETPUUECKUX 1
(GyHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKUE POPMYITBI 1

90 [Tpeobpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHHI

o1 IIpeoOpa3oBaHyue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

92 [Tpeobpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPA)KECHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKEHUI

94 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUM 1

98 Perrenne TpUroHOMETpHUECKUX YPaBHEHUN 1

99 Perienne TpUroHOMETPHUUECKUX YPaBHEHUI 1

100 Pemienne TpUroHOMeTpUUECKUX ypaBHEHUI 1
KonTponbHast padora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1

TPUTOHOMETPHYECKHE ypaBHEHUS"




IIOCHCHOB&TGHBHOCTH,CHOCO6BISaHaHHﬂ

102 rocienoBareabHocTell. Meton
MaTEMaTHYE€CKON MHIYKLIMU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rocienoBarenbHOCTH. McTopus ananuza
OECKOHEYHO MaJIbIX

104 ApubmMernueckast Iporpeccust

105 I'eomeTprueckas mporpeccust

106 beckoneuHo yObIBaroIiasi reoMmeTpuieckast
nporpeccus

107 CymMma 6eckoHeqHO yObIBaroIei
F€OMETPUUECKON NPOTrpeCCuu

108 JIMHEeWHBIN U SKCTIOHEHIIMATIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

109 JIMHEHBIN U YKCIIOHEHIMAJIbHBINA POCT.
Yucno e. @opmyra CIOKHBIX TPOIICHTOB

110 Hcnonp3oBaHue Nporpeccuu sl pelieHus
peanbHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

111 Konrponbnas padora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHble QYHKIUHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pauKOB
byHKIMI

114 CgoiicTBa (yHKIIUN HEMIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA

OTPE3KE




Metoa HHTEpPBAJIOB ISl pEIIECHUS

116
HEPAaBEHCTB

117 MeTto MHTEpBaJOB sl pELICHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB ISl pEeLICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUUH JUIs1 peleHus 3a1a4

120 [IpumeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S penieHus 3a1a4

121 IlepBast u BTOpast mpOU3BOHEIE KIIUU

VH

122 Onpenenenue, reOMETPUUECKUAN CMBICI
IIPOU3BOHOM

123 Onpenenenue, GU3MUECKUI CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKIIIN

125 VYpaBHEHHE KacaTeJIbHOU K TpapuKy
byHKIIN

126 [Ipou3BoHbIE 3TIEMEHTAPHBIX (YHKLIUI

127 [IpousBogHbIE AIEeMEHTAPHBIX (PYHKIIMH

128 IIponsBogHas CyMMBI, IPOU3BENEHNUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

129 [IpousBoHast CyMMBI, TPOU3BENECHNUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 IIponsBogHas CyMMBI, IPOU3BENCHNUS,

YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI




131 Kounrpoinbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenme, 06001IEHNEe, CUCTEMATU3AIIHS 1

3HaHui: "YpaBHeHus"
133 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aLUs 1

3HaHui: "OyHKIUN"
134 HTorosast KOHTpOJIbHAs paboTa 1 1
135 HroroBas koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHHEe, CHCTEMATH3AIINS 1

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaundecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckune
padoThI

Hara
H3Yy4YeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpumeneHne Mpou3BOIHOM K
UCCIeI0OBaHUIO (YHKIIHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[IpumeHeHre npou3BOAHOMN K
Hccle0BaHuI0 DYHKIHM Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne npou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
MCCIICZIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenre npou3BOAHOMN K
UCCIIeIOBaHUIO (DYHKITHH Ha
MOHOTOHHOCTBH U SKCTPECMYMBI

Haxoxnenue HauOOJIBIIIETO U

HAMMEHBIIIETO 3HAYEeHUSI HENTPEPHIBHON

(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIETO U




HaMMEHBIIETO 3HAYCHHS HeTIPEPHIBHON
(GbyHKIMU HAa OTpe3Ke

Haxoxnenue HauboIbIero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenue HanOoJIbILIErO U
HAUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON

GyHKIIMHM Ha OTpe3Ke

11

Haxoxnenne HanOoOJIBIIIETO U
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON

(byHKIMHU HA OTpe3Ke

12

Haxoxnaenne HanOopIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPHIBHOM
(byHKIMHU HAa OTpe3Ke

13

[IpumeHneHre nponu3BOAHOMN HJIst
HaXO0KJICHUS HAWIYYLIEro PEeIIeHUs B
MPUKJIAJAHBIX 3a7a4ax

14

[IpuMeHeHre nponu3BOAHOMN AJIst
HAaXO0JICHUS HAMIIYUYIIEro PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

15

[IpumeneHne Mpou3BOAHON IS
OIIPEJIEIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (opMyIIoi nin
rpadukom

16

[Ipumenenre npou3BOAHOMN AJIst
OTIpE/ICIICHUS] CKOPOCTH U YCKOPEHHUS
npoiiecca, 3alaHHOTro (OPMYIIOH WiH
rpagukoM




17 Kommosumus ¢yHKImii

18 Kommosurus ¢yHKimii

19 Kommnosumus ¢yHkimii

20 I'eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOH MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW IIOCKOCTH

29 Konrponsnas pabdora: "HccrnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

24 [lepBooOpasHbIe 3IeMEHTAPHBIX (QYHKITH.
[IpaBuiia HaX0Xk1eHUsI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITHH.
[IpaBuina HaXOKAEHUS EPBOOOPA3HBIX

26 HNuterpan. ['eomeTpudyeckuii CMbICTT
UHTETpaia

97 Beruucnenue onpenen€éHHoro MHTerpaa
o popmyne Herotona-JleliOuuma

)8 Brruncnenue onpenenéHHOro HHTerpaa
no hopmyne Herorona-Jleiioauma

29 [IpumeHeHne UHTErpana A HaXOXKACHUS
IIoIaAeH MIocKux Guryp

30 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
00BEMOB reOMETPUIECKHX TET

31 [Tpumeps! pemennii AuddepeHnmraibHbIX

ypaBHEHUH




[Tpumepsl pemennit tuddepeHImatIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKoe MOJCINPOBAaHHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nudepeHIaTbHBIX YpaBHEHUN

34 KonTponbras padora: "[lepBoobpasnast u
uHTerpan”

35 Tpuronomerpudeckre HyHKINHU, UX
CBOMCTBa U rpauKu

36 Tpuronomerpudeckue GyHKINUU, UX
CBOMCTBA U IrpaduKu

37 Tpuronomerpudeckre GyHKINHU, UX
CBOMCTBa U rpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpudeckre GyHKINHU, UX
CBOWCTBA U TpaduKu
OT16op KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYIKHOCTH
OT00p KOpHEHN TPUTOHOMETPHUUECKHUX

42 YpaBHEHUI C TIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPUUECKON OKPY>KHOCTHU

Pemenne TpuroHOMeTpU4ECKUX

44
HEPABEHCTB

45 PerieHue TpUroHOMETpUYECKUX
HEPaBEHCTB

46 Pemenne TpuroHoMeTprUUeCKIX
HEPABEHCTB

47 Pemenue TpuroHoMeTpUIeCKIX
HEPaBEHCTB
Konrponsnas padora: "['papuku

48 TPUTOHOMETPUIECKUX () YHKITUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHBIX HEPABECHCTB

59 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
norapupMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu)MUIECKIX HEPABCHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapupMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPaBCHCTB




OCHOBHEIE MCTOABI PEIICHHUA

> UppaIMoOHAIFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METOJIbI PETLICHHS
UppaMoOHAIFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UPPaLOHAIBFHBIX HEPABEHCTB
61 ['paduueckne METOIBI peICHHS
UppaIMOHAILHBIX YPaBHEHUI
62 I'paduaeckne METOABI pelIeHNS
UPPALUOHAIBHBIX YPaBHEHUI
63 I'paduueckne METOIBI peLICHUS
NIOKa3aTeNIbHBIX YpaBHEHUH
64 I'paduaeckne METOABI perIeHNs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckne METOIbI pelIeHHS
JorapuMUUECKUX ypaBHEHUI
66 I'paduaeckne METOABI peneHns
Jorapu)MUIECKIX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu()MUUECKUX HEPABEHCTB
['paduueckne METOIBI pEeLICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'paduaeckne METOABI pereHns
69 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX

YpaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
HEPABEHCTB

72

Konrponsnas pabdora: "UppannonansHsie,
NOKa3aTeJIbHbIC U JTOrapupMUUecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHYECKask POPMBI 3aIUCH
KOMIIJIEKCHOTO YHCiIa

74

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUYECKask (OPMBI 3aIHCH
KOMIUIEKCHOTO YHClia

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YUCJIAMHU

77

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAWHATHOW IIOCKOCTH

78

N300paxeHre KOMIICKCHBIX YHCeT Ha
KOOPAMHATHOU INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YuciIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
U3 KOMIUIEKCHOT'O YUCIa

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCJI OJIA




pelnieHus pU3NIecKuX U reOMeTPUIECKUX
3az1a4y

Konrponbnas pabdora: "KommiekcHbie

82 |
qucia

83 HarypanbHble 1 1iensle yncia

84 HatypanbHble u 11enble yncia

85 [TpumeHeHne NPU3HAKOB JIETUMOCTH
LEJIBIX YUCell

86 [IpumeHeHre NpU3HAKOB JIETUMOCTH
IEJTBIX YUCEeIT

87 [IpumeHeHre NPU3HAKOB JIETUMOCTH
nensix uncena: HOJ u HOK

88 [MpumeHeHne TPU3HAKOB JIETMMOCTH
uensix yucen: HOJl u HOK

89 [TpumeHeHne NpU3HAKOB JIETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO

90 [IpumeHeHre NPU3HAKOB JIETUMOCTH
IEJIBIX YUCEII: OCTATKH M0 MOJYJIIO
[IpumeHeHre NpU3HAKOB JIETUMOCTH

91 IEJIBIX YUCEIT: aNropuT™ EBKimaa s
pelIeHHs 3a/1a4 B IeJIBIX YUCIIaX

92 Konrponbnas pabdora: "Teopus nenbix
yucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUS

94 Cucrema 1 COBOKYIHOCTh YPaBHEHHH.




PaBHOCHIBEHBIC CHCTEMBI H CUCTEMBI-
CJIICACTBUSA

95

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYIHOCTEW palMOHAIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH UpPALUOHAIBHBIX
YpaBHEHUH

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYIHOCTEH MMOKA3aTEIbHBIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUH

100

OCHOBHBIE METOJIbI PEILICHHUS CUCTEM U
COBOKYITHOCTEH JTorapu(pMu4ecKux
YpaBHEHUH

101

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nMyHbIX 001acTel HAyKH U pealbHOM
YKU3HH, NUHTEPIIPETALMS TIOJIYYEHHBIX
pE3yaBTaTOB

102

[IpumeHeHne cucTeM K pelieHuto
MaTeMaTHUYeCKHX 3a7a4 U 3a7a4 U3
pa3nUYHBIX 00JacCTell HAYKU U peanbHON




KHU3HU, UHTEPIPETAUs OTyYSHHBIX
pe3yabTaTOB

HpI/IMCHCHI/Ie HEPABCHCTB K PCUICHUIO
MaT€MaTUYCCKHUX 3aJ4a4 MU 3aJa4 U3

103 pa3IUUYHBIX 00JIaCTe HAYKU U PeaTbHON
KM3HH, MHTEPIIPETALUS TIOTYyIeHHBIX
pe3yinbTaToB
KonTponbhas pabota: "Cucremsl

104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
ypaBHEHUI"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napaMeTpaMu

107 PanmonansHbie CUCTEMBI C TApaMeTPaMHU

108 HpparmonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanroHanbHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHble ypaBHEHHs, HEPAaBEHCTBA
C mapaMeTpaMu

111 [TokazaTenpbHBIC CHCTEMBI C TTapaMETPaMH

112 Jlorapudmudeckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C

napameTpamu




115 Tpuronomerpuyeckre HepaBeHCTBA C
napameTpamMu

TpUroHOMETPUUYECKHE CUCTEMBI C
napaMeTpaMu

116

[TocTpoenue u uccienoBaHue
117 MaTeMaTHYECKUX MOJIENeN peallbHbIX
CUTYallUi C IIOMOILBIO YPABHEHUI C

napameTpamu

[TocTpoenue u uccienoBaHue
118 MaTEeMAaTHYECKUX MOJENIEN peaabHbIX
CUTYallUi C IIOMOILBIO CUCTEM YPABHEHUI

C rmapaMmeTpaMu

[TocTpoenue u uccienoBaHue
119 MaTeMaTHYECKUX MOJIENeN pealbHbIX
CUTYallMH C IIOMOILBIO CUCTEM YPABHEHUI

C rmapameTpaMu

KonTponbhas pabora: "3anauu c

120 "
napamMeTpaMu

121 [ToBTOpenwue, 06001IeHNE,
cucTtemaTusanus 3Hanuil: "YpaBHenus"

122 [ToBTOpenwue, o600mIEeHNE,

cucTemMarusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 06061IEHNE,
123 cUCTEeMaTH3aIus 3HAHWH: "Y paBHEHUS.
CucrtemMbl ypaBHEHHT"

[ToBTOpenwue, 06001IeHNE,

124
cuctemarusanus 3Hanuii: "HepaBeHncrea"

125 [ToBTOpenwue, 06001IeHNE,




cucrematusanus 3Hanui: "HepaBencrsa"

[ToBTOpenwue, 06001IEeHNE,

126 . " 1
cuctemaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpenme, 0600IIEH S,
127 cucteMartuzanus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,
128 cucteMartuzanus 3Hanuii: "[IponsBogHas u 1
€€ npuMeHeHue"
[ToBTOpeHwme, 06001IeHNE,
129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEHNE,
130 cucreMaTH3auus 3HaHui: "MuTerpan u ero 1
puMeHeHue"
131 [ToBTOpenue, o600IIEHNE, 1
cucreMartu3anus 3Hanuit: "OyHkun"
132 [ToBTOpenwue, 060061IeHNE, 1
cucTteMartu3anus 3Hanuii: "Oynkuun"
133 [ToBTOpenwue, o600mIEeHNE, 1
cucreMartu3anus 3Hanui: "OyHxkinun"
134 Wtorosas koHTpoJsibHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenue, o600mIEeH e, 1
cUCTEeMaTH3aIHsI 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiembie NpeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 0d0pa3oBaHus
pe3yJabTara
1 Yucna 1 BeIYMCICHUSA
11 OnepupoBaTh TOHSATHSAMH: pPAalMOHATBHOE W JIEHCTBHUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS IPOOB, TPOIIEHTHI
12 BbimonHATe  apudmeTHyeckue — Omepaldd ¢ palMOHAIbHBIMH U
' JeHCTBUTENILHBIMU YUCIIAMU
13 BbImonHATE TpUOIMKEHHBIE BRIYUCICHHS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
' JieNaTh IPUKUJIKY U OLICHKY pe3yJibTaTa BEIYUCIICHUH
OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJIBIM IOKa3aTesleM, CTaHIapTHas
14 ¢dopma 3amucu JEHCTBUTENBHOIO 4YMCJIA, KOPEHb HATypalbHOM CTENEHH;
' WCTIOJIH30BATh MOAXOJAIIYI0 (OpMY 3alUCH ACHCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a71a4 U MPEICTaBICHUS TaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YIJIa;
1.5 UCIONB30BaTh  3alMCh  IPOM3BOJBHOIO  yrja  uepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE QYHKIINN
2 VYpaBHEHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXJIECTBO, YpaBHEHHE, HEPaBEHCTBO, LEJOE,
2.1 pannoHaIbHOE, UppanoHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
59 BeimonHATe ipeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHHUN U pelaTh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BeimonHATe npeoOpa3zoBaHMs LEIBIX, PALMOHATIBHBIX U HMPPALMOHATIBHBIX
2.3 BBIDAKEHUM M pelaTb OCHOBHBIE THUIBI IEJIbIX, PAlHOHAIBHBIX H
UPPAIMOHATFHBIX YPAaBHEHUH 1 HEPABEHCTB
24 [lpuMeHsATh ypaBHEHHs M HEPAaBEHCTBA JUIsl PEIICHUS MaTeMaTUYECKHX
' 3aJa4 ¥ 3a/1a4 U3 pasInYHbIX 00acTel HAyKu M peabHON )KU3HU
MogenupoBaTh peajbHble CHUTYyallUd Ha s3bIK€ aiureOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBHUIO 33Ja4d, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIEJIH C HCIIOIB30BAHUEM allllaparta aareopsl
3 OyHKIMU U TpaduKH
OnepupoBath NOHATHAMU: (YHKIHS, CIIOCOOBI 3aJaHusl QYyHKIMU, 00JIacTh
3.1 OTIpEeNeNIeHNs] W MHOXKECTBO 3HaYeHMH (GyHKIMH, Tpaduk QYHKIHUH,

B3aMMHO 0OpaTHbIe GYHKIIUU




OnepupoBaTh NOHATUAMU: UYETHOCTb W HEUYETHOCTh (DYHKUMU, HYIH

32 (GyHKLINU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMMA 1)1 peLIeHNs] ypaBHEHUH
3.4 Crpoutb 1 yuTaTh rpauKu TUHEHHOW (YHKLIMHU, KBaAPAaTUYHON (yHKLUH,
CTENEHHON (PYHKLMU C LEJIBIM [T0Ka3aTeIeM
Ucnonp3oBath rpaduku GYHKIWNA 71 WCCIAEAOBAaHUS TPOIIECCOB H
3.5 3aBUCUMOCTEH IpU PEIICHHMU 33Jad U3 JIPYIMX Y4YEOHBIX NPEIMETOB U
peasbHOMN YKHU3HH, BBIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEXKIY BETUUNHAMU
4 Hauana MmaTemaTtuyeckoro aHanusa
41 OnepupoBaTh TOHATHSAMH: IOCIEIOBATEIBHOCTD, apuU(pMETHUECKAs W
' reoMeTpuuecKas porpeccun
49 OmnepupoBaTh MOHATUSAMHU: OECKOHEUHO YyObIBarolas TreoMeTpuyecKast
' nporpeccusi, CcyMMa 6€CKOHEUHO yObIBaIOIIEH reOMETPUUYECKON IPOTrPeCcCUH
4.3 3ajaBaTh MOCIIEOBATEIFHOCTH PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA  IIOCJIENOBATEIBHOCTEM M INPOTPECCUd I
' pEILIEHNs PEANIbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JOrvKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOYKECTBO, OTI€paIlMX HaJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juid  ONMCAaHUsA
5.2 peaNbHbIX MPOLIECCOB U ABJICHUMN, P PEIICHUU 3aJa4d U3 JPYruX y4eOHBIX
peIMETOB
53 OnepupoBaTb  MOHATHSIMHU:  OIpEAENIEHUE,  TEOpeMa,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBePsieMOro .
o0pa3oBaTeIbHOI NPOrpaMMBbI CpeHero 001ero 00pa3zoBaHus
pe3yJbTara
1 UYucna 1 BIYUCICHUS
OnepupoBaTh NOHATHUAMU: HATypaJIbHOE, LEJIO€ YHCIO; HCIOIb30BaTh
1.1 NIPU3HAKHA JEJIMMOCTH LEJIBbIX YHCEJ, Pa3jOKEHUE YUCIa Ha IPOCThIE
MHOXWTENHN AJIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PALlMOHAIILHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHU: Jorapu(M YHUCIA, JECITUYHbIE U HATypajbHbIC
' norapuMbl
2 VYpaBHEHMsI U HEpPAaBEHCTBA
51 [IpumensiTb cBoiicTBa CcTemeHM JJs M[peoOpa3oBaHUs  BbIPAXKEHHIH,

ONCpUpPOBATH TMMOHATHUAMHU: TIIOKA3aTCIIBHOC YPAaBHCHHUC HW HCPABCHCTBO,




peiiaTb OCHOBHBIC THIIBI ITIOKAa3aTCIbHBIX ypaBHeHI/Iﬁ H HCPaBCHCTB

BemmonHATe TpeoOpa3oBaHUsl BBIPAKEHHHA, COJCPKAIIUX JIOTapU(MBI;

2.2 ONIEpPHPOBATH MOHATUSAMU: JOrapu(MUUECKOE ypaBHEHHWE U HEPABEHCTBO,
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUHN U HEPABEHCTB
2.3 HaxonuTh pemeHust npocTeHImX TpUroHOMETpUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YpPAaBHEHUN U €€ pellIeHUE;
2.4 UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ui PEIICHUS TPAKTUYECKUX
3a1a4
95 Haxoguts pemeHus NpoCcTENIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
' yYpPaBHCHHUI M HCPABEHCTB
MonenupoBaTh peajbHblE CUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
2.6 BBIPA)KEHUsI, YpPaBHEHUs, HEPABEHCTBA U CHCTEMBI IO YCJIOBHUIO 3aJayH,
UCCIIeIoBaTh NOCTPOCHHbBIE MOJIEIH C UCIIOJIB30BAaHUEM ammapara aareopbl
3 OyHKIMU U TpaduKH
OnepupoBaTh TNOHATHSAMH: TEpUOAWYECKAas (QYHKIHS, TPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJsbliee |
' HalIMEHblllee 3Ha4eHUs (PYHKIMM Ha MPOMEXYTKE; UCIOIb30BaTh UX IS
uccienoBanus GyHKINMHU, 3aJaHHON TpauKomM
OnepupoBaTh NOHIATUSIMM: I'paUKU MOKa3aTEIbHOM, JorapupMuIecKkon u
3.2 TPUTOHOMETPUYECKUX (YHKIUHM; un300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH U UCTIOJIb30BaTh JUIsl peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB
33 N306paxaTh Ha KOOPAWHATHOM IUIOCKOCTH I'pauK JTUHEHHBIX ypaBHEHUI
' ¥ MCIIOJIb30BATh UX IS PELICHHUS CUCTEMBI JINHEHHBIX ypaBHECHUN
3.4 Hcnonb3oBate rpaduku (yHKUMHA A0S MCCIEIOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyruX y4yeOHBIX TUCLHUITINH
4 Hauana maTematudeckoro aHaiausa
OnepupoBaTh MOHATUSMU: HEMIPEPBIBHAS (YHKIHUS, TPOU3BOAHAS (DYHKIIHH;
4.1 UCIIOJIb30BaTh T€OMETPHUUECKUN M (DU3MYECKHNA CMBICT MPOU3BOIHON IS
peleHus 3a1au
42 Haxonute  mpoM3BOAHBIE  DJEMEHTApHbIX  (DYHKIMH,  BBIYMCIATH
' IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOT'O (DYHKIUI
Hcnonb30BaTh  MPOM3BOAHYIO  JUId  HCCleloBaHMA  (YHKIUM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh Pe3ybTaThl HCCIEAOBAHUS K
HOCTPOCHMIO Irpa)KOB
44 Hcnonp3oBaTh MPOM3BOAHYIO ISl HaXOXKJIEHUS HAWIY4YIIEro pPELIEHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-9KOHOMUYECKHX, 3a/lauax
45 OnepupoBaTh NOHATHAMM: TIE€pBOOOpa3Hass M HWHTErpaj; IOHUMATh
' TEOMETPHUCCKUHN M (PU3HUECKHI CMBICT HHTETpajia
46 Haxonuts mepBooOpa3Hbie 3JIeMEHTAPHBIX (YHKIWN, BBIYUCIISTh HHTETPAT
' o popmyiie Hetotona — JleitGuuia
4.7 Pemate mpuknaaHbele 33a7ayd, B TOM YHCIE COLUAIBHO-?KOHOMUYECKOTO U




(1)I/ISI/ILICCKOFO XapakTepa, Cp€acTBaM MaTEMAaTHYCCKOI'O aHAJIM3a




INPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Kon
1 Uucna u BBIYUCIECHUS
Panmonaneupie  uucna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOM, TPOIICHTHI,
11 OeckOoHEUYHbIE MepuoIudYecKue Apodu. ApudMeTuiuecKkue onepanuy ¢ parroHaIbHBIMU
' YuCIaMu, TpeoOpa30BaHMs YHCIOBBIX BhIpakeHUH. [[pumenenue npobeit u mpoieHToB
JUTSL pELICHMS TPUKJIIAIHBIX 33/1a4 U3 PAa3IMYHBIX OTpaciel 3HAaHUW U PEeaIbHOM KU3HU
JlelicTBuTenpHbIe yncia. PalinoHansHbIe U UppallMOHANILHBIC YUCa. ApudmeTnueckue
1.2 | omepamumu c AeWCTBUTENbHBIMU 4YHclamMu. [IpuOmmk€HHBIE BBHIYHMCICHUS, MpaBHUiia
OKpYTJICHUS, MPUKU]IKA U OLICHKA Pe3yJIbTaTa BbIUMCICHHMA
Crenens ¢ menbiM okaszateseM. CtanaaptHas Gopma 3anucu 1elCTBUTEIBHOTO YUCIa.
1.3 | Hcnonw3oBaHue moaxopsiel (HOpMBI 3alUCH JEHCTBUTEIBHBIX YHCEN IS PEIIeHUs
MPaKTUYECKUX 3a/1a4 U NPE/ICTABIICHUS] TaHHbIX
14 ApudmMeTnueckuii KOpeHb HATypaJbHOW cTeneHH. JIeHCTBUSA ¢ apupMETHYECCKUMH
' KOPHSIMH HaTypaJbHOMN CTETIEHU
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI€HC YUCIOBOIO apryMEeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | ToxnecTBa U TOXIECTBEHHBIC TPeOOPa30BaHUS
59 [IpeoOpazoBaHre TPUTOHOMETPHUECKUX BhIpaKeHUN. OCHOBHBIE TPUTOHOMETPUICCKUE
' bopmyIIbI
53 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pellleHHE HepaBeHCTBAa. Meron
HWHTEPBAJIOB
2.4 | Pemenue nensix u JpoOHO-PAIIMOHANBHBIX YPaBHEHUHN 1 HEPABEHCTB
2.5 | Pemenne uppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenre TpuroHOMETPUYECKUX YpaBHEHUN
57 [Ipumenenre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1ay U 3a7a4 U3
' pa3IMYHBIX 001acTE HAYKH U PeaNbHOM KU3HH
3 OyHKIUU U TpaduKu
31 Oynkius, crnocoosl 3amanHus (Qynkmuu. ['padux GyHkmnuu. B3aumaO o0oO0paTHBIC
' GyHKIMHT
3.9 OO6nacTp ompeneneHuss M MHOXKECTBO 3HaueHWH QyHkuun. Hymu ¢yHkomm.
' [TpomexxyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennas (GyHKIUS ¢ HaTypalbHBIM U IIEJIBIM TTOKa3aTeneMm. EE cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if CTETIEHN
34 Tpuronomerpuueckas OKPYXKHOCTh, OIpPEACIICHUE TPUTOHOMETPUUECKUX (PYHKIIHIA

YHUCJIOBOTO aprymMeHTa




4 Hauana maTemMaTnueckoro aHajinza
41 [TocnemoBaTtenbHOCTH, CIOCOOBI  3aJaHUS  IOCITENOBATEIBHOCTEH. MOHOTOHHBIE
' TI0CIIEIOBATEILHOCTH
Apudmernueckass U reoMeTpuueckas mnporpeccu. beckoHeuHo —yObIBaroas
4 | TEOMETpHYECKas NPOrpeccus. Cymma OecKOHEYHO YObIBalOIIEH I'€OMETPUYECKOM
' nporpeccur. @Dopmyna CIOXHBIX TPOIEHTOB. VICTONB30BaHUE TMPOTPECCHH IS
pelIeHHs peabHbIX 33724 IPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHo)kecTBO, omnepalud HaJl MHoOXecTBaMu. Jluarpammbl Oiisiepa — BeHHa.
5.1 | IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO armapaTa i ONUCAHUS pPealbHBIX
MPOIIECCOB U SIBJICHUH, P PEIICHUH 33J]a4 U3 IPYTUX YIeOHBIX IPEIMETOB
5.2 | Ormpenenenue, Teopema, ClIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CONEPKAHUSA
1 Yucna u BBIYUCICHUS
11 Hatypanbenblie u niensie yncia. [Ipu3Haku AeIMMOCTH HEIbIX YUCE
1.2 Crenens ¢ palMoHaJIbHBIM NOKa3aTeseM. CBONCTBA CTENEHU
1.3 Jlorapudm uuncna. JlecaTuyHble U HATYypaJbHBIE JOrapu(MbI
2 VYpaBHEeHUSs U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXeHUI, coepKaIUX JOrapupMbl
2.2 [IpeoOpa3oBanue BEIpAKEHUH, COACPIKALIMX CTENICHH C PAllMOHAIIBHBIM TIOKa3aTeleM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHbIC YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEpAaBEHCTBA
26 CucteMbl TUHEHHBIX ypaBHEeHUH. PellieHne npuKkiIaaHbIX 3a7a4 C IOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHHI
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/1a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTell HaAyKH U peanbHOM KU3HU
3 OyHKIMA U TpaduKH
Oynknus. [lepuoanyeckne ¢ynkmuu. I[IpomMexyTkn MOHOTOHHOCTH —(DYHKITUH.
3.1 MakcumymMbl ¥ MUHUMYMBI ¢GyHKuud. Haubonpliee M HavMeHbIIee 3HaUYEHUE
(GYHKLIMHU HAa IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu
3.3 [okazarenbHas u norapudmudeckas GpyHKIHH, KX CBOWCTBA U TPapUKU
3.4 Hcnonb3oBanue rpadukoB GyHKUUH Ul pelieHs] ypaBHEHUN U IMHEHHBIX CUCTEM




Hcnonp3zoBanue rpadukoB GpyHKIUN 11 HCCIeI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE€ BO3HHMKAIOT IpPHU PpEIIEHUWH 3a7ad M3 JAPYrMX YYeOHbIX INPEIMETOB U
pEaAIbHOM KU3HU

4 Hauvana maTemaTnueckoro aHaausa

4.1 HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /AJIs PELICHUS] HEPaBEHCTB

4.2 [IpousBogHas ¢pyHkiuu. ['eomerpuueckuil U GU3NYECKU CMBICT IPOU3BOIHOMN

43 [IpousBoaHble 3eMEHTapHBIX (QYHKIUH. DopMynabl HAXOXICHHS MPOU3BOIHOM

' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH

[IpumeHneHrne NPOM3BOJHON K HCCICIOBaHUIO (GYHKIUA HAa MOHOTOHHOCTh U

4.4 SKCTpeMyMbl. HaxokJeHne HauOOoJbIIeT0 W HAaMMEHBIIEro 3HAa4eHHs (DYHKIUU Ha
OTpE3Ke
IIpuMmeHeHne NTPOU3BOAHON I HAXO0XKIECHUS HAWIYYLIErO PELICHMs B MPUKJIAIHBIX

4.5 3ajadax, JUId ONpEJeNIieHHs CKOpPOCTH Tpolecca, 3aJaHHOro (GopMysod WM
rpagukoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reoMeTpuyeckiii 1 Gu3ndeckuil cMbICi. BrrunciaeHne uHTerpaia mno

dbopmyne Hetorona — JleliOnura




ITPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPEJTHETO
OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMHU pEUICHHS 3a/ay;
yMeHHEe (QOpMYyJIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHHE,
akcuoma, TEOpeMa, CIIEACTBHE, CBOMCTBO, IpPU3HAK, JOKa3aTEJbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
o0paTHOE ¥ NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWM;
IIPOBOJAMTD J1I0KA3aTEJbHbIE PACCYKICHUS IIPU PELLIEHUU 3a/1a4, OLIEHUBATh
JIOTUYECKYI0  TNPABUIBHOCTb  PACCYXAECHHUH; YMEHHE  ONEpPUPOBaTh
MOHATUSAMM: MHOYKECTBO, MOJMHOYKECTBO, ONEpAlMM HaJ MHOKECTBAMU;
YMEHUE  UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEaJbHBIX IPOLIECCOB U SIBICHUM U MPU pEIIEHUM 3a]ad, B TOM
qucIIe U3 IPYTuX y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBATH MOHITUAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCTONB30BaTh rpadsl Mpu

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypalbHOE YHUCIO, IEJI0€ YHCIIO,
CTETICHb C [ENBIM MOoKa3aTelieM, KOPEHb HATypaIbHON CTENEHH, CTENEHD C
pallMOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTcJIeM,
jJorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK IO MOMYJI0, PAMOHAIBHOE YHCIIO, WPPAIMOHATBLHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, pPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeN, YMEHHE MCIIOJIb30BaTh MPU3HAKU JACITUMOCTH, HANMEHBIIUH 00N
JICIUTENIb W HaWMEHbIIee Oo0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
pellIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3HIMOHHBIMUA CHCTEMaMHU
CUHMCJICHUS; YMEHHE BBIMIOIHATH BBIYUCIICHUE 3HAYCHHUI U TIPe0Opa3oBaHUs
BBIPOKEHUN CO CTENEHsSMH M JjorapudmamMu, npeodpa3oBaHus IPOOHO-
palroOHAJIbHBIX BBIP a)I(eHPlﬁ; YMCHHC OICprUpoOBaTH IIOHATUAMMN.
MOCJICJIOBATEIILHOCTh, apU(PMETHUECKas TPOTPECCHs, TECOMETpHUYECKast

nporpeccusi, OECKOHEUHO YOBIBaIOIIas TIEOMETPHUYECKas IPOrPEeCcCHus;




YMEHHME 3a/aBaTh IOCJIEI0OBATEIbHOCTH, B TOM YHUCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIAa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Mciia, (¢opMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U ainreOpanyeckas), yMETh
MPOU3BOIUTE apu(PMETHUSCKHAE JEHCTBUSA C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOIUTH TIPUMEPHI HCIIOJIB30BAHMS KOMIUICKCHBIX YHCEN; OIEPUPOBATH
MOHATUSAMM: MaTpuma 2xX2 u  3%X3,  ompeaenurenb  MaTpUIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue omnepupoBaTh MNOHATUSIMU: palMOHAIbHBIC, HpPpalMOHAIbHBIE,
MOKa3aTeIbHblE, CTENEHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHCTEMBI, YyMEHHE OINEPHUPOBATH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHMe, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YypaBHEHUH W HEPaBEHCTB, PAaBHOCUIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpaBeHCTBA U CHCTEMbl C IOMOUIbIO Pa3IMYHBIX MPUEMOB; pELIATh
yYpaBHEHHUs, HEPABEHCTBA W CHUCTEMBI C TapaMeTpoOM; TPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTe HayKH U peasibHOM KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIHMS, YETHOCTH (YHKIHUH,
NEPUOIMYHOCTD (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMHM, MOHOTOHHOCTH
byHKIMHU, SKCTpeMyM (YHKIMH, HauOojbllee M HaMMEHBIIEE 3HAYCHHS
(GyHKLIMU Ha NMPOMEXYTKE, HempepbIBHas (DYHKIMSA, aCUMITOTHI rpaduka
GyHKIMHK, TIepBas W BTOpas MPOM3BOAHAS (YHKIIMH, TEOMETPHUECKHHA U
(du3MUecKnii CMBICT TPOW3BOJIHOW, TEpBOOOpa3Has, ONpeaeTIEHHBIN
UHTETpall; YMEHHE HAaXOAWTh ACHMNTOTHI Tpaduka (QyHKINH; yMEHHE
BBIYHCIIATE  NPOM3BOJHBIE  CYMMBI, TPOW3BEACHHUS, YacTHOTO U
KOMITO3MIMY (YHKIMHA, HAaXOJUTh YpaBHEHHE KacaTeJbHOH K TIpaduKy
GyHKIMU; YMEHHE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIONB30BaTh NPOU3BOJHYIO [UIS HWCCIIEAOBAaHUS (DYHKIHHA,
HaXOJWUTh HAWOONBIINE W HAaWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amapaTa MaTeMaTH4eCKOTO
aHalmu3a; MNPUMEHATh TMPOUZBOJAHYIO Ui HAXOXKJICHHS HAWIy4dlIero
pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMATbHO-3KOHOMHYECKUX U
¢u3nueckux 3agavax; HaXOAMUTH IUIOMAAN U 00BEMBI (UTYpP C MOMOIIBIO

HHTCIrpajia; IIPUBOAWUTH IMPHUMCPLI MATCMATHYCCKOI'0O MOJACIHUPOBAHUA C




MOMOIIIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIIUU, oOpaTHas QYHKIUSA,
KOMITO3UIMS (GYHKIMMA, JUHEHHas (yHKIMSA, KBaapaTU4Has (QYHKIUA,
panoHanmbHast (QYHKIUS, CTEMeHHass QYHKIUS, TPUTOHOMETPUIECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIWH, TOKa3aTeNbHAs M
gorapu@muyueckass (QYHKIMHU; YMEHHE CTPOUTh TpaQUKU H3YUYEHHBIX
¢byHKIMH,  BBINONHATH  TpeoOpa3oBaHusi  TpadukoB  (YHKIHUH,
UCTIOJIb30BaTh TpaUKH I U3Y4EHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a7ad U3 APYruX Y4eOHBIX NMPEAMETOB U 3a1ad U3 pealbHOU
KU3HHM;, BBIpaXaThb (GOpMyJaMH 3aBUCUMOCTH MEXAY BEIWYMHAMU;
UCTIOJIb30BaTh CBOMCTBA W rpaduku (QYyHKIMHA I peLIeHUs ypaBHEHHUH,
HEpaBEHCTB M 3a/ay C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKXCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHHne pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiICHUs JIUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMM); COCTaBJSTh BBIPAXKEHUS, YpPAaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBl IO YCJIOBHIO 3aJaud, HUCCJIEJOBATH IIOJIYYEHHOE pELIEHUE U
OLIEHUBATh MPABIONOJ0OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasibHblE CUTYallud Ha SA3bIKE MATEMaTHKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4y, UCCIEN0BATh
MOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJB30BAaHHUEM  ammapaTta  anreOpsl,

MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHITHSIMH: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUCHUs, pa3Max, AUCIEepPCHUs, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO0 Habopa; yMeHHE H3BIIE€KaTh, MHTEPIPETUPOBATDH
nH(popMaIrIo, MPeICTaBICHHYIO B TaOJIWIAaX, HA JTUarpammax, rpadukax,
OTpaXkaloIllyI0 CBOMCTBA pealbHbIX MPOIIECCOB U SBJICHUH; MPEACTABIATh
nHpOpMallMI0O C TOMOIIBI0 TabIMIl W JAMarpaMM; HCCJIEI0BaTh
CTaTUCTUYCCKUC MOAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM rpa(bnqecm/lx
MCTOOOB U SJICKTPOHHBIX CPCACTB, I‘pa(i)I/ILIeCKI/I ucciacaoBaTb COBMCCTHBIC

HaAOJIOCHNUS C IOMOUIBIO TUarpaMM PacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBIM OIBIT U CIIydaliHOe
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH

BCPOATHOCTb C HCIIOJIb30BAHHEM rpaquecm/lx MCTOJOB; IIPHMCHSATH




GbopMyInBl CIOXKEHHST W YMHOXKEHUS BEpOsSTHOCTEH, (PopMyiy MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOnHaTOpHBIE (AKTHl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHIA; YMEHHE ONEPUPOBATH
MOHATUSMH:  CITydaiiHass BEJIIMYHMHA, pPACIPENEICHUE BEPOSTHOCTEH,
MaTeMaTUYeCKOe OXKUJIAaHUE, JHCIEPCUS W CTAaHAAPTHOE OTKIOHEHUE
CIIy9alilHOW  BEJNIWYMHBI, (YHKIUU  paclpeAcsieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBFHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YUCHHBIX PACIPEICICHHNA ISl PEIICHHS 3a/1ay;
3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBAaHUM; yYMEHHE TPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMCHHE
OTIepUPOBATH MOHATHAMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCIO  TepecTaHoBOK; OwHOM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS JUIS PEIICHUS 3ajad; OICHUBAThH
BEPOSITHOCTH PEANbHBIX COOBITHIT, COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIIPETUPOBATH ITOJYUECHHBII pe3ynbTar

VMeHnne OIICpHUpPOBaATH IIOHATUAMMU . TOYKa, mnpsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YIoJI, CKPEIIMBAIOIIKECS MPAMbBIC, TapaICIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
yroJl MeXAYy MPAMOM M INIOCKOCTBIO, YrOJll MEXIY INIOCKOCTSMH,
pacCTosIHUEC OT TOYKHU OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY IMPsSAMbIMU,
pacCTOsHUE MEXKIY IIOCKOCTSIMU; YMEHHUE HCIIOIb30BaTh IIPU PELICHUHU
3aa4 U3y4yeHHblE (PAKTBHI M TEOPEMbl IUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTH4YeCKHe
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX IOHATHH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKUC 3a1a9U
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YMeHue omnepupoBaTh MOHATHIMU: IUIONMIAb (UTYPBI, 00BEM (GUTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCUYCHHC MHOI'OrpaHHHUKA,
KyO, mapajUiesienuIie]l, Mpu3Ma, NupaMuaa, (Gurypa M TOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH THPAMHIbI, TMPHU3MBI, KOHyCa, LWIMHApA, 00BEM KyOa,
NpAMOYT'OJIBHOI'O IapauICICnrIicaa, NUpaMuibl, I[IPU3MbI, NOUWIWHIApPA,
KOHycCa, Iapa, pa3BEPTKAa IMOBEPXHOCTH, CCUCHHs KOHYca M LWJIMHPA,
napajyielibHble OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IJIOCKOCTH,

Kacaromascs C(I)epbl, qUuInHApa, KOHYCa; YMCHHC CTPOUTH CCUCHUC




MHOTOTpaHHHUKa, M300pakaTb MHOTOTPAaHHUKH, (UTYPhl U TOBEPXHOCTHU
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEJ/ICTB;
YMEHHE MPHUMEHSTh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOSATEIHHO
(dbopMynupoBaTh ONpeAeNICHUsI U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOMCTBaX W MpPHU3HAKAX TIEOMETPUYECKUX (Uryp, O0OOCHOBBIBATH WIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO (GUryp 1o
pPa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOTUMBIE JIOTIOJTHHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh OHSATHSAMM: JIBIDKEHME B  IPOCTPAHCTBE,
napajieNIbHbIi MepeHoC, CUMMETPHUS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MIOBOPOT, MpeoOpazoBaHHe Moa00usA, MOJ00HBIE (UrYpbI, yMeHHe
pacrmo3HaBaTh paBHbIE W TOJOOHBIE (UTYPHI, B TOM YHUCJIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOIICHUS TIPU
peIlieHNH 3aJa4; HAXOJWUTh TEOMETPUYECCKHE BEIMYMHBI (IUIMHA, YOI,
IJI0Ma b, 00BEM) MPU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 pealbHOW KHM3HH, YMECHHE BBIUHCIATH T'C€OMETPUYCCKHE BEIHMYUHBI
(mmHA, yroiy, IUIOMAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYyCa, MWIMHIPA, IUIOM@Aab cepbl; 00bEM Kyoa,
NpSIMOYTOJIBHOTO — MapajieNienuIesia, MHUPaMUIbl, MPU3MBL, HJIUHIPA,

KOHYCa, [lIapa; YMEHHE HaXOIUTh OTHOIICHUE 00BEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJN MEXKIY
BEKTOpPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

U pCIICHUA TCOMCTPUICCKUX 3ada4 U 3aJiav APpYTIux y‘le6HBIX npeamMEeTOB
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YMeHue BbIOMpaTh MOIXOMSIIUNA METOT IJIsl pEIIeHUs 3aa4H; TOHUMaHUe
3HQYMMOCTH MATEMAaTHKH B HW3YyYEHUU TMPUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWM; YMEHHE pACIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MATEMATUYECKHUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMAaTUYECKOU HAyKU




IHEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPSAEMbBIX HA EI'D 110
MATEMATHKE

Kon IIpoBepsieMbIi 3JIeMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHbie u nenble yncna. [Ipu3Haku 1eIMMOCTH HEIbIX YHUCEIT

12 Pammonanbuble  umcna. OOBIKHOBEHHBIE U JECATHYHBIE JpOOM, MPOLEHTHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnueckuii KOpeHb HaTypalbHOW creneHu. JlelcTBHs ¢ apupMETHYCCKUMU
' KOPHSIMU HATypaJIbHOU CTETICHH

14 Cremnens ¢ 11e7bIM moka3zareneM. CTeneHs ¢ palMoHaIbHbIM NokazaTeneM. CBoiicTBa
' CTETICHH

15 CuHyc, KOCHHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecsITHUIHbIC U HATYpPAITbHBIC JTOTapH(OMBbI

JlelicTBuTenpHble Yncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 ypcnamu. [IpuOmk€HHbIe BRIYNCIICHHS, TPAaBUIIa OKPYTJICHHS, IPUKUAKA U OLICHKA
pe3ynbTaTa BBIYMCIICHUN

1.8 [IpeoOpa3oBanue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 YpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-paOHATILHBIC YPaBHEHUSI

2.2 HppauuoHanbHble YpaBHEHHS

2.3 TpuroHoMeTpu4ecKue ypaBHEHHS

2.4 [Toka3aTeybHbIE U JIOrapU(PMHUIECKHE YPABHEHHSI

2.5 [lenbie 1 qPOOHO-pAIIMOHAIBHBIC HEPABEHCTBA

2.6 HppanunoHaabHbIC HEPABCHCTBA

2.7 [TokazaTenbHbIE U JOrapu(pMUIECKue HEpaBEHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CucTeMBbI U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. ONpe/IeIuTeNIb MATPHUIIBI
3 ®OyHkmK U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTp ompeneneHUs W MHOXKeCTBO 3HaueHMM ¢yHkuuu. Hynmn ¢yHkumu.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(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 TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HajJ MHOKecTBaMHu. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHatel 1 BEKTOPBI
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