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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAIM3a» SIBJISIETCS] OAHUM U3
HanboJiee 3HaUMMBbIX B IPOrpaMMe CPEIHEro 00Iero oopa3oBaHus, OCKOJIbKY, C OJHOM
CTOpPOHBI, OH 00E€CIIEUNBAET UHCTPYMEHTAIbHYIO 0a3y I U3YUYEHUs] BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JAPYrol CTOPOHBI, (POPMHUPYET JOTHYECKOe W abCTpakTHOE
MBILUIEHHE OOYyYalolUMXcsd Ha YpOBHE, HEOOXOIMMOM JUIsl OCBOEHHUS HH(POPMATHKH,
OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH M JPYIMX AMCHMIUIMH. B pamkax naHHOTro
y4eOHOro Kypca OOydYaroluecs OBJIAJEBalOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (GOpMyIHPYET CBOU JAOCTIKEHHUS B MaTEMaTHUECKOH dopme.

VY4eOHblll Kypc aireOpbl M Hadyajdl MaTEMaTUYECKOTIO aHaIN3a 3aKJIa/IbIBA€T OCHOBY
U1 YCTICILTHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH, XMMHUH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX
TEHJCHLIMNA pa3BUTHUS SKOHOMHUKHU U OOILIECTBEHHOW JKU3HHU, [TO3BOJISIET OPUEHTHUPOBATHCS
B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIb30BATh UX
IUTsL AalibHEWIero o0pa3oBaHus M B MOBCEIHEBHOW KU3HU. B TO ke Bpems OBiajeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKLMSIMHU aireOpbl U MaTeMaTH4eCKOro
aHaJli3a pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKACHHUS C IIOMOIIBIO MHAYKIMM U PACCYXIaTb JEAYKTHBHO,
MCII0JIb30BaTh 0000LIEHUE U KOHKPETU3ALINIO, a0CTparupOBaHKE U aHAJIOTHIO, (POPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone n3ydyenust yueOHoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a
oOyuaroluecs: NoJy4aroT HOBBIM OMBIT pEIeHUs MPUKIIAJAHbIX 33/1a4, CAMOCTOSITEIbHOTO
IIOCTPOEHUSI MaTeMaTUYECKUX MOJENEH peajbHbIX CHUTyalud, WHTEPIPETALNH
MOJIYYEHHBIX PEIICHHM, 3HAKOMSITCS ¢ IPUMEPAMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOMIMMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX
aBTOPAMH.

VY4eOHbIi Kypc 001aJaeT 3HaUUTEIbHBIM BOCIUTATEIbHBIM TOTEHIINAJIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 yueOHbIi MaTepra, CoCOOCTBYIOINN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUsA, TaKk W dYepe3 cHeuupuKy ydeOHON [edATeNbHOCTH, TpeOyrouien
MPOJIOJKATENLHON KOHUEHTPAIMM BHUMAHHUS, CaMOCTOSITEIbHOCTH, AKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3a IMOJy4YE€HHBIN pPE3yJIbTar.

B ocHoBe meTouku 00yuenus anreOpe 1 HauajaaMm MaTeMaTHYeCcKOro aHaIn3a JICKHUT
JEeSATENbHOCTHBIN MPUHIIUI 00YYEHUS.

B crpykType yueOHOro kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHaJIA3ay
BBIJICJIEHBI CIEAYIOIIHNE CONEPKATEIBHO-METOANYECKUE TUHUM: «HHCIa U BBIYUCICHUSY,
«Dynknun u rpadukn», «YpaBHEHHS W HEpaBeHCTBa», «Hawama mMaremarudeckoro
aHanu3a», «MHOXKecTBa U JJOTMKa». Bce 0CHOBHBIE COJIEpKATEIIBHO-METOAMYECKUE TUHUU
M3Yy4aloTCid Ha TMPOTSHDKEHUM JBYX JIET OOy4YeHUs Ha YpOBHE CpEAHEro oOIero
0o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSAA JIPYr APyra M MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMu U paszzgenamu. J[aHHbIM y4eOHBII Kypc SBISETCS WHTEIPATUBHBIM, MOCKOJIBKY



o0beuHsIeT B cebe coaepKaHhe HECKOJIbKUX MAaTEeMaTHYE€CKUX TUCHUIUIMH, TAKUX Kak
anredpa, TPUTOHOMETPUSI, MATEMATHUECKUN aHaIN3, TEOPHUS] MHOXKECTB, MaTeMaTHUYeCcKas
noruka u apyrue. Ilo mepe Toro kak oOydarompecs: OBIaAEBalOT BCE Oosee MUPOKUM
MaTEeMaTUYEeCKUM  amnmapaTtoM, Yy HHUX  IOcliefoBarelbHO  (QopMHUpyeTcs |
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEaTbHOM CHUTYaIlHH,
NPUMEHSATHh 3HAHUS, MOJYYCHHBbIE MPH HM3yYEHUH Y4eOHOro Kypca, A pelleHus
CaMOCTOSITENIFHO  C(OPMYJTUPOBAHHOM  MaTeMaTWYecKoW  3adadd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOUYECKass JUHUA «Yucrna W BBIYMCICHHS 3aBEpIIacT
(dhopMHUpOBaHNE HABBIKOB HCTIOIB30BAHMS IEUCTBUTENBHBIX YUCEI, KOTOPOE ObLIIO HAYaToO
Ha ypOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpennero obmiero oopasoBanus
0co0oe BHMMaHHUE YyAeNsieTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHHH,
BKJIIOYAIOLUX B ce0s MCIIOIb30BAHUE PA3IMYHBIX (OPM 3aIllMCU YMCIIa, YMEHUE JeNIaTh
MIPUKHUJIKY, BBITIOIHATH MPUOIMKEHHBIEC BBIYUCICHUS, OIIEHUBATh YHUCIOBBIC BHIPAKCHHUS,
paboTath ¢ MaTeMaTUYECKHMMH KOHCTAaHTAMH. 3HAKOMbIE OOYYarOIIMMCS MHOXECTBa
HaTypaJbHbIX, LEJNbIX, pPAIUOHAIBHBIX U JICUCTBUTENIbHBIX YHUCEN JOMOJIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4Yucesl. B KaXJIoM M3 3THUX MHOMKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My CHEIU(PUUECKHE 3a]]a4l U Olepalvu: AeJICHUE HALEJI0, OTIEpUPOBAaHUE
OCTaTKaMM Ha MHOXKECTBE LEJNbIX YHCEN, OCOOBblE CBOMCTBAa pAlMOHAIBHBIX U
MPPALMOHAIBHBIX YHUCEN, apU(PMETUUYECKHE OIEepalud, a TaKKe H3BICUEHUE KOpHS
HaTypajJbHOM  CTENEHM Ha  MHOXXECTBE  KOMIUIEKCHBIX  4Hcel.  brarogaps
IIOCJIEIOBATEIbHOMY PACIIMPEHUIO Kpyra HCHOJIB3YEMBIX 4YHUCEI M 3HAKOMCTBY C
BO3MOXXKHOCTSIMM MX TPUMEHEHHUs [UIsl pEIleHUs pa3MyHbIX 3a1ad  (opmupyercs
IIPEICTABIICHUE O €IMHCTBE MATEMAaTHKU KaK HAyKH M €€ pOJIM B NOCTPOEHUU MOJAEIIEH
peasbHOro MUPA, IUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIHS.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCErOo 00yUeHUs
Ha YpOBHE cpeAHero obiiero o0pazoBaHus, MOCKOJIbKY B KaXJI0M pasneie I[Iporpammbl
NPEeyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIUX 3ajady. B pesynbraTe oOydarommecs
OBJIAJICBAIOT PA3JUYHBIMA METOJAMHU PEIICHUS PalMOHANBHBIX, HUPPAIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TakXKe 3aJad, coJepKallux mapaMmerpol. [loydeHHbIE yMEHHS LIMPOKO
MCIOJIB3YIOTCSl TIPU UCCIIEIOBAaHUM (YHKIMI C MOMOUIbIO MPOU3BOIHOM, MPHU PEIICHUU
MPUKIAAHBIX 337a9 M 3a/1ad Ha HAXOXKJEHWE HAMOONBIINX W HAUMEHBIINX 3HAYCHHM
dbyukiuu. JlaHHas cojepkatesbHas JMHUS BKJIOYaeT B ce0s Takke (popMHUpOBaHUE
YMEHUN BBIIONHATH pacu€rel 10 ¢opMynaMm, MOpeoOdpa3oBaHUsi pPalUOHAIbHBIX,
UPpAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TakKe BBIPAKCHHM,
CoJIeprKalIiX CTEeTeHU U Jorapudmsl. braronaps nsydenuro anreOpandyeckoro MmaTepuania
MPOUCXOAUT JalbHEWIIee pa3BUTHE AJITOPUTMHUECKOTO M aOCTPAaKTHOTO MBILIUICHUS
oOydaronuxcsi, (GOPMHUPYIOTCS HABBIKM JEAYKTUBHBIX pACCyKJIEHUU, pPabOThl C



CUMBOJIbHBIMH (D OpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHUJE
pPaBEHCTB U HEpaBEHCTB. Anredpa npeaiaraeTt 3pPeKTUBHBIE MHCTPYMEHTHI ISl PELICHHUS
IIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HariIHO JAEMOHCTPUPYET CBOH
BO3MOHOCTH KaK sI3bIKa HAyKHU.

CopepxarenpHo-MeTonnyeckass  JuHUA  «DyHKIMM W TpaQuUKU»  TECHO
neperieTaeTcs ¢ APYrUMH JTUHUSMHU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE
3a1a€T  TOCJIENOBATENBHOCTh  M3Y4YEHHs  Marepuana.  M3ydeHwe  CTENEHHOH,
MOKa3aTeJNbHOM, JorapuMUUEcKOil U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOWCTB U
rpayKoOB, UCTIOJIb30BaHUE (PYHKIMN U1 PELICHUS 3a7a4 U3 APYTruX y4eOHBIX NPEAMETOB
U PEAIBHOM JKU3HU TECHO CBA3aHO KAaK C MaTEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUU W HepaBeHCTB. [Ipu »TOM OombIioe BHUMaHuE yeisieTcss (OpMUPOBAHUIO
YMEHUS BbIpaXKaTh (OpMyJIamMu 3aBUCHUMOCTH MEXIYy pa3JIMYHBIMH BEJIMYMHAMU,
UCCIIEIOBaTh IMOJIy4€HHble (yHKUMH, CTpOUTh uUX rpaduku. Matepuan 3Toi
COJIEpPKATEJIbHOM JIMHWM HAlleJICH Ha pa3BUTHE YMEHHHA W HAaBBIKOB, I103BOJIIOIIMX
BBIPAXKATh 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B Pa3Iu4HONW (opMe: aHaTUTHYECKOM,
rpaduueckoil u cnoBecHO. Ero nusyuenue crnocoOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO
MBIIUIEHUS, CTIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass JauHusA «Hagasa MareMarnyeckoro a”ajins3a» I03BOJIAET
CYLIECTBEHHO pPAaCUIMPUTh KPYr KaK MaTEeMaTU4YEeCKUX, TaK M NPUKIAJAHBIX 3a]ad,
JOCTYIIHBIX 00yYaromuMCs, TaK KaK y HUX MOSIBISIETCS BO3MOXXHOCTh CTPOUTH TpaduKu
CJIOXHBIX (PYHKLHHA, ONPEAEHsITh UX HAauOOJbIINE U HAUMEHbIIINE 3HAYEHUS, BBIYUCIATh
wioniaau Guryp u oObEMBI Tell, HAaXOAUTh CKOPOCTU U YCKOpPEHHUs mpoieccoB. JlaHHas
COZIeprKaTeNIbHAs JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOCHUSI MAaTEMATUYECKUX
MOJEJIEN peANIbHBIX CUTYallUi, TO3BOJISIET HAXOAUTh HAWITy4Ilee pELICHUE B TPUKIIAAHBIX,
B TOM 4YHCIE COLHMAIbHO-DKOHOMUYECKHX, 3a/Jadax. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajiu3a CHOCOOCTBYET pPa3BUTHIO aOCTPaKTHOro, (HopMalibHO-
JIOTUYECKOI0 W KPEaTHMBHOIO MBIIIICHUS, (OPMHPOBAHUIO YMEHHUH paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yJarouecs y3HatoT
O BBLAAIOLIMXCS PE3yNbTaTaX, MOJYYEHHBIX B XOJ€ PA3BUTHUS MATEMATUKU KaK HayKu, U 00
UX aBTOpax.

ConepxarenbHo-MeToauvecKas JUHUS «MHOXKeCTBa U JIOTMKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUM MHOKECTB M MAaTEMATUYECKOM JIOTUKHU. TE€OpEeTUKO-MHOKECTBEHHbBIE
IIPEACTABICHNS] TPOHU3BIBAIOT BECh KYypC IIKOJBbHOM MaTeMaTUKW W MNpejiararoT
HanOosiee YHHMBEPCAIbHBIN S3bIK, OOBCAMHSIONIMK BCE pa3feibl MaTeMaTUKH U €&
MPUJIOKEHUM, OHU CBS3BIBAIOT PA3HBIE MATEMATHYECKNE TUCIUIUIMHBI U UX MPHUIIOKEHUS
B eauHoe 1enoe. [loaromy BaxHO AaThb BO3MOXKHOCTH OOy4aroumieMycs HOHMMATb
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTEMATUKHA M MCIIOJIb30BATh €T0 IS
BBIPA)KEHHSI CBOMX MBICIIEH. [[pyruM BaxKHBIM PU3HAKOM MAaTEMATHKU KaK HAYKH CJIEIyEeT
MPU3HATh CBOMCTBEHHYIO €H CTPOrocTh OOOCHOBaHUW M Cli€OBaHUE OIpeAeIEHHBIM



MpaBWJIaM MOCTPOEHHUS JOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU MaTeMaTHYECKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS 00YYaIOIIUXCsl, TTO3BOJISET UM
CTPOUTH CBOM PACCYXKJEHHUSI Ha OCHOBE JIOTMYECKUX NpaBui, (GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIICHUS.

B yueb6HOM Kypce «Anredpa U Hayala MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIE TPU3BAHBI CIOCOOCTBOBATH
(hOopMHUPOBAHNIO HABBIKOB TIOCTPOCHHS MOJICIICH peaTbHBIX CUTYAIIUN, HCCIICIOBAHUS dTUX
MOJICJIC C TIOMOIIBIO aIllapara ajreopsl U MaTeMaTHUYECKOTO aHajanu3a, HHTEPIpETaIlluu
MOJTYYEHHBIX pe3yIbTaToB. Takue 3aaHus BIUICTCHBI B KaXK/IbIM U3 pa3/IesioB IPOTrPaMMBbI,
MIOCKOJIBKY BECh MaTepuaja Y4eOHOTo Kypca IIMPOKO HCIHOJB3YEeTCs JUIS PEIICHHS
NpUKIAAHBIX 3ana4. [Ipu pemieHun peanbHBIX MNPAKTUUECKUX 3a7ad 0O0ydaromniuecs
pa3BUBAIOT HAOIIOJATEILHOCTh, YMEHUE HAXOUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATh IpobiieMy. JlesTeaTbHOCTh 10
(hOpMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX 3a7ad OPTraHU3yeTCs B IpoIecce
M3YUYEHHS BCEX TEM y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOT0 aHAJIN3ay.

Ha usyuenne ydyeOHOTO Kypca «Anredpa ¥ Haudajla MaTeMaTHYECKOrO aHaJIU3a»
otBoauTcs 272 gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacos
(4 gaca B HeIeIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTpaciei 3HAHUIM U PeaJTbHOM )KU3HM.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [Ipubnmk€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYNCICHUMH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXosend (GopMbI 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeaeM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHBIX YPaBHCHU.

[Toka3arenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAIITUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMETpUYECKUX YPaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHHUE OIPEACIIUTENS Uil PEeIIECHUs CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3anMmHO oOpaTHble (QYHKUIHU.
Komno3zunmss Qynkuuii. I'padpuk  QyHKIMU. DnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee u HauMeHbIlee 3HaueHUs (DYHKITUU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-JMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CoiicTBa U rpaduik KOpHs n-0i CTENEHU KaK (yHKIHUHA OOpaTHOU CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKUUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIE0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHUS MaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETpUYECKON
MPOTrpeCCUU. JINHENHBIA U YKCHOHEHIIMAIBHBIA pOCT. Yucio e. Popmyia CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPeccUy JUIsl PELIEHUs pealbHbIX —3aaady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  snmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHas  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPH PELIEHWH 3a1ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4yucia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbI PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEro 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna Haxox1eHNs epBOOOpPa3HbIX.

WNuterpan. ['eoMmeTpruueckuil CMbICI HHTErpAIa. BeraucieHune onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaTemaTtudyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (u3nYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4ecKOoro BOCIIMTaHUS

c(hOPMHUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTv
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TIOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISABJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEMaTUUYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIICHUW MEXKIy TMOHATUSAMH, (DOpMyIUpPOBaATH
oTIpeieJICHUs TIOHITUH, YCTaHABINWBATh CYIIECTBEHHBIN MPHU3HAK KIacCH(pUKaIIH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX WU YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU JIJIS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUNA WHCTPYMEHT TMO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUTSI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMAlMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, NOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IbI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce oOydyarOIIMICAd TOJYYUT CICAYIOIINE
MpPEIMETHBIE PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTNKEHHBIC BEIYMCIICHUS, PABUIIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYUCICHUN;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC U apKTAHI'€HC YMCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CcBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y um teopemy Buera s
pelIeHus 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHwus,
OPUMEHATh ONPENCIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSAMHU [JIs MpeoOpa3oBaHUs
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HppAlMOHAJIbHBIC, MOKAa3aTeIbHbIC U
JorapupMHuyUecKre ypaBHEHHUs, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJI30BAHUEM alllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMHU C HATypajlbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHW KaK (DYHKIHH OOpaTHOM CTENEHU C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJB30BATh MX TpaQUKHU IS PEIICHUS
YPaBHEHHUI;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHMA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 APYTMX y4EeOHBIX MPEIMETOB M pEealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasi Iporpeccusi, TUHEHHBIN U
HKCMOHEHLIUATIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOIPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCNIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0OBEKTA, JOKA3aTeIbCTBO, PABHOCHIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy o0yuyenus B 11 kjacce oOydyaromuics TOJYYUT CIEIYIOLTUE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypPaJbHBIX U IIEJIIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBknupa;

CBOOOIIHO OMEpUpOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MIO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B anreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBITIONHATH apu(METUIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UppaloHalIbHBIE, MOKa3aTEJbHBIE,
gorapuMUYECKe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiep Kalle MOAYJIU U NapaMeTphl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH FEOMETPUYECKIE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKoOro aHajmsa:

WCITIOJIH30BATh MPOU3BOIHYIO JIJISI UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COMAIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUeckoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHnoBanue pa3jaejioB U TeM KoaunvecTno yacos
n/n NPOrpamMMbl Bcero KoHnTpoJbHbie padoTsbl IIpakTyeckue padoTnl
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
| MHuorounensl. PannoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBl IMHEHHBIX
yYpaBHEHUN
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 |
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaecknii KOpeHb N-0i CTEICHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. I[lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 |
YpaBHEHUS
ITocnenoBaTeaIbHOCTH U IPOrPECCUU 10 1
HenpepriBable ¢pynkiuu. [IpousBoanas 20 1
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIMS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yectBo yacos
Ne
Tema ypoka Konrpoabnsie IIpakrnyeckue
n/n Bcero
padoThI padoThI
MHOXk€eCTBO, Onepanuy HajJ MHOKECTBAMH M UX CBOKCTBA 1
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TEeOPETUKO-MHOKECTBEHHOTO aNapara Juisl peleHus |
3a1a4
4 Panmonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IpO0OH, |
IIPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE APOOU
5 Parnmonanbshele uncina. OObBIKHOBEHHBIE U JECSITUYHbIE JpooHu, |
MPOILIEHTHI, 0ECKOHEUHBIE MEPUOHUECKUE TpoOU
6 [Ipumenenue apodeii u NPOLEHTOB ISl PelIeHUs TPUKIAIHBIX 3a7a4 1
7 [Tpumenenue apoGeil ¥ NPOLEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
8 JlelicTBUTENBHBIE YKCIIa. PaniMoHanbHbIE M HPPALMOHAJIBHBIE YUCIIA 1
9 ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMHU YUCIaMU 1
10 Mopnynb AEUCTBUTEIBHOIO YHACIIA U €T0 CBOMCTBA 1
1 [TpuOnmxEHHbBIE BBIYUCIICHUS, IPAaBUJIa OKPYTJICHUS, TPUKUAKA U 1
OIIEHKA Pe3yJibTaTa BHIYMUCICHHI
12 OCHOBHBIE METO/IbI PELIEHUS LIEbIX U IPOOHO-PAIIIOHATBHBIX |
YPaBHEHUI U HEPABEHCTB
13 OCHOBHBIE METObI PELIEHUS LENbIX U APOOHO-PAIMOHATIEHBIX 1

ypaBHEHUI U HEPABEHCTB




OcCHOBHEBIE METOJBbI pCHICHUS LECIIbIX U ,Z[pO6HO-paHI/IOHaJ'IBHBIX

14 YPAaBHEHUN U HEPABEHCTB

15 MHorouneHns! OT OJHOM epeMeHHOM. JleleHne MHOrouieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16 MHorousnens! ¢ nenbiMu kodpdunuentamu. Teopema Buera

17 Pemenue cucrem JIMHEHHBIX YpaBHEHUM

18 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
Martpuiia cUCTeMbI JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeNb MaTPUILIbI

19 2%2, ero reoMeTpUYECKUid CMBICII U CBOMCTBA; BEIYMCIICHUE €TI0
3HAYEHUs

20 Onpexnenurens MaTPULBL 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA;
BBIUHCJICHHE €T0 3HAYCHUS

)1 [Ipumenenue onpeaenuTens il pelIeHNus CUCTEMbI TMHEUHBIX
YpaBHEHUI

2 Pemenne npukianHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

23 Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHeHu#. [loaroToBka K KOHTPOJIBHOM padoTe

24 KonTponbnas padora: "PanroHanbHble ypaBHEHHSI U HEPABEHCTBA.
CucreMbl TMHEHHBIX YpaBHEHUN"

)5 PaGora nax ommbkamu. OyHKIMS, CIOCOOBI 3aaHus (YHKITHH.
B3aumno oOpatubsle pyHkimu. Kommosuus ¢yHKImii

26 I'padux GpyHkmu. DnemMeHTapHble npeoOpa3oBaHus rpaduxkos
byHKIUH

7 Ob6nacTh ornpeneneHuss © MHOXKECTBO 3HaueHu pyHkuuu. Hynu
¢bysakun. [IpoMexKyTKH 3HaK MOCTOSHCTBA

73 Yéruble 1 HeuéTHbIe pyHKuMU. [leprnoanueckue QyHKIMH.

HpOMC)KyTKI/I MOHOTOHHOCTHU (I)yHKI_II/II/I




MaxkcuMyMmbl 1 MUHUMYMBI pyHKInU. Hanbosnbliee 1 HauMeHblee

2 3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE !

30 Jlunelinas, kBaapaTuyHas U ApOOHO-TMHEHHAs yHKITUN 1

31 DneMeHTapHOe UCCIeI0BaHUE U MOCTPOEHUE rPpauKOB 3TUX (HYHKIIUNA 1

32 DeMeHTapHOE UCCIICIOBAaHNE U TTOCTPOEHUE TpadUKOB ATUX (PYHKITHI 1

33 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona 1

34 CrerneHs ¢ 1enbIM IokaszarenaeM. bunom Herotona 1

35 Crenennast GyHKIHUS C HATYPAJIbHBIM H LENBIM MTOKa3aTeneM. E¢ |
CBOWCTBA U TpadyK. MOATOTOBKA K KOHTPOJIBHOM paboTe.

36 KonTponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk" 1

7 Pabora Hag ommbOkamu. ApupMeTHIECKII KOPEHb HATYpaIbHOM |
CTETIeHU U €ro CBOWCTBA

38 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA 1

39 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIIEHN U |
KOpHH

40 [IpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHHM, COIEPIKALIUX CTENEHH U |
KOpHH

A1 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHN U |
KOpHH

4 WppanmonansHeie ypaBHeHNsA. OCHOBHBIE METOABI PEIICHUS |
HPPALMOHATIbHBIX YPaBHEHUN

43 Wppatmonansublie ypaBHeHH. OCHOBHbBIE METOBI PELICHUS 1
UppalMOHATIBHBIX YpaBHEHUI

m Wppanmonansuble ypaBHeHN. OCHOBHBIE METO/IbI PEILICHUS |
UppalMOHATIBHBIX YpaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALIMOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUI 1




47 PaBHOCHITbHBIE TIEPEXO/IBI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUM 1

48 PaBHOCHIIBHBIE IIEPEXOBI B PEIICHUU UPPALMOHAIBHBIX YPABHEHUM 1

49 CgoiicTBa 1 rpaduK KOPHs N-0¥ CTENIEHU KaK PyHKIIMHA 00paTHOM |
CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeEM
CaoiicTBa 1 rpaduK KOPHs N-0¥ CTETNIEHU KaK PyHKIIMKA 00paTHOM

50 CTENIEHU C HAaTypaJbHBIM MOKa3areneM. [1oaroToBka k KOHTPOJIBHOU 1
pabore

51 KonTponbras pabora: "CBoiicTBa u TpaduK KOPHSI N-OW CTCTICHH. |
Wppaumonanbuble ypaBHeHUS"

50 Pabora Hag ommoOkamu. CTENeHb ¢ palliOHAILHBIM TIOKa3aTeIeM U eé |
CBOMCTBA

53 CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM U €€ CBOMCTBA 1

54 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 IToka3zarenbHas GyHKIMS, €€ cBOMCcTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka QyHKIUHU A PELIEHUS] YpaBHEHUI 1

57 Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHus] ypaBHEHU N 1

53 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS |
MoKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS |
ITOKA3aTEeNIbHBIX YPAaBHEHUI

60 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHHUS |
noKa3aTeJbHbIX ypaBHeHUH. [1oAroToBKa K KOHTPOJIBHOM padoTte

61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHbie 1
ypaBHeHus"

62 Pa6ora Hax ommOkamu. Jlorapugm uncna. Cpoiicta norapudma 1

63 Jlorapudm uucna. CoiicTBa jorapugpma 1

64 Jlorapudm yucna. CroiicTa jorapudpma 1




65 JlecsaTHuHBIC U HATYpaAJIbHBIC JTOTaPU(PMBbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobOpazoBanue BeIpaXKEHUH, COIEepKAIIUX JOTapruPMbI 1

68 [IpeoOpazoBanue BeIpaXKEHUM, COIEepKAIIUX JOTapruPMbI 1

69 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI 1

70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk 1

71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1

72 Hcnonb3oBanue rpaduka GyHKIMU U1 pEIIeHUs] ypaBHEHU N 1

73 Hcnonp3oBanue rpaduka GyHKIMA IS pEeHICHUs] ypaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS |
Jorapu(MUUECKUX ypaBHEHUI

75 Jlorapudmuaeckue ypaBHeHUss. OCHOBHBIE METO/BI PEIICHHUS |
Jorapu()MUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS |
Jorapu(PMUUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIIEHUH JOrapu(pMHUUECKUX YpaBHEHUN 1

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(PMUIECKUX YPAaBHEHHA. |
[ToaroroBka Kk KOHTPOJILHOM padoTE.

79 KontponsHas padora: "Jlorapupmuueckas pyHKIuS. |
Jlorapudmuueckue ypaBHeHus"

20 Pabora Hag ommbOkamu. CuHyC, KOCHHYC, TAHT€HC M KOTaHT€HC |
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCIOBOTO apryMEHTa 1

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIIOBOTO apryMEHTa 1

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO apryMEHTa 1

84 Tpuronomerpuueckas OKpy>KHOCTb, OIpeIeTICHHUE |

TPUTOHOMETPHUECKUX (DYHKIIUN YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIICHNE

85 TPUTOHOMETPHUECKUX (DYHKIIUN YHCIOBOTO apryMeHTa !
86 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [Ipeo6pa3oBaHue TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
91 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1
92 [Ipeo6pa3oBaHue TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
93 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1
94 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1
95 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1
96 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1
97 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1
98 Pemennie TpUroHOMEeTpHUUECKUX ypaBHEHUIN 1
99 Pemrenne TpuroHoMeTpruUECKUX ypaBHEHUM 1
100 Pemenne Tpuronomerpudeckux ypaBHeHu. [loaroroska k |
KOHTPOJIbHOM pabore.
101 KounTponbHas pabota: "TpuroHoMeTpruecKkre BhIPaXKEHHS U |
TPUTOHOMETPUYECKHE YpPaBHEHUS"
102 Pa6ota Hag ommbOkamu. IlocinenoBaTenbHOCTH, CIIOCOORI 3aJaHUS 1
MOCIEA0BaTENbHOCTEN. MeTo MaTeMaTu4eCcKO HHAYKIUN
103 MOHOTOHHBIE U OTpaHUYEHHBIE TTOCIeA0BaTENbHOCTH. MIcTOpHs 1
aHayin3a 0ECKOHEYHO MaJlbIX
104 Apudmerndeckas Iporpeccus 1
105 I'eomeTpuueckas nporpeccust 1




106 beckonewHo yObIBaroIIas reoMeTprUIECKast MPOTrPeCcCust

107 CymMma 6eckoHeuHO yOBIBAOIIEH reOMETPUIECKOM Mporpeccun

JIMHEeWHBIN ¥ SKCTIOHEHIIMAIbHBIA pocT. Yucio e. @opmyra CI0KHBIX

108

IIPOLIEHTOB
109 JIMHEWHBIN ¥ SKCIOHEHIMAIbHBIA pocT. Yucio e. @opmysa CI0KHbIX

IIPOLIEHTOB
110 Hcnonp30Banne Nporpeccuu sl pelieH s peasIbHbIX 3314

MpPUKJIaHOr0 XapakTrepa. [loaroroBka Kk KOHTpOJIBHOM paboTe.
111 Kontponbnas padota: "[locinenoBareabHOCTH U Iporpeccun” 1
112 HenpepoiBable pyHKIIMN 1 UX cBoiicTBa. PaboTta Haj ommobKkamu. 1
113 Touka pa3peiBa. ACUMITOTHI rpaduKoB HyHKIHUN 1
114 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1
115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meroa UHTEPBAJIOB JUIs PELICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
119 [IpumeHeHne CBOMCTB HEPEPHIBHBIX (DYHKIUH JIJIs1 peLIeHUs 3a/1a4 1
120 [TpuMeHeHMe CBOWCTB HENIPEPBIBHBIX (DYHKLUHN JUIsl pellIeHHs 3a1a4 1
121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIIUU 1
122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 VYpaBHeHHEe KacaTenbHOU K TpapuKy GyHKINUN 1
125 VYpaBHeHHe KacaTeabHON K rpaduky GyHKIUN 1
126 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1

1

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKLIUH




HpOI/I3BO,I[HaH CYMMEI, ITPOU3BCACHUS, HaCTHOI'O U KOMIIO3UIIUHA

128 (yHKLii 1
129 [IpousBoHas CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU |
byHKIMHA
130 [TpousBoiHAS CyMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIIUU !
¢ynkuuid. [ToaroroBka Kk KOHTPOJIBHOM padoTe
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHME, 00001IeHNE, cHcTeMaTH3alus 3HaHui: ""Y paBHeHus" |
Pabora Hajg ommoOkamu.
133 [ToBTOpeHME, 00001IeHNE, cucTeMaTH3anus 3HaHnui: "OyHKIUN". |
[ToaroroBka Kk KOHTPOJIBHOM padoTe.
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HroroBas KOHTpoOJIbHAS paboTa 1 1
136 Pa60Tav1 Haj ommOkamu. [ToBTopenue, 06001IeHue, cUCTeMaTH3AIUS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Nen/m Tema ypoka B KonTpoabubie IlpakTuueckue
cero padoThI padoThI

| [IpuMeHeHne MPOM3BOTHOM K UCCIICTOBaHMIO (DYHKIIMIA HA |
MOHOTOHHOCTB M 9KCTPEMYMBI

) [TpumeHeHre TpON3BOTHON K UCCIENOBAaHHIO (DYHKIIHMIA Ha |
MOHOTOHHOCTb Y 3KCTPEMYMBI

3 IIpuMeHeHre TPOU3BOIHON K UCCIEN0BaHUIO (DYHKIMI Ha |
MOHOTOHHOCTb M 3KCTPEMYMbI

4 IIpuMeHeHre TPOU3BOIHON K UCCIIEN0BaHUIO (DYHKIMIH Ha |
MOHOTOHHOCTb M 9KCTPEMYMBI

5 [TpumeHeHre TpON3BOTHON K UCCIENOBAHHIO (DYHKIIHMIA Ha |
MOHOTOHHOCTb M 3KCTPEMYMBI

6 [TpuMeHeHre TPOM3BOIHON K UCCIIEIOBaHUIO (DYHKIMI Ha |
MOHOTOHHOCTB Y 9KCTPEMYMBI

7 HaxoxxaeHre HauOoJbIIero 1 HAMMEHBIIET0 3HAYeHUs HENPEPhIBHOMN |
(GyHKINU Ha OTpe3Ke

g Haxoxaenne HaubobIIero 1 HaUMEHbILIEr0 3HAYEHHSI HETIPEPHIBHOM |
(GyHKIIMM Ha OTpe3Ke

9 Haxoxxnenre HanOobIIero ¥ HAMMEHbIIIETO 3HAYSHUs HEPEPhIBHOMN |
(GyHKIMU Ha OTpe3Ke

10 Haxoxaenne HaubosbII1ero 1 HaMEHbILIEr0 3HAYSHHSI HETIPEPHIBHOM |

(GyHKIMU Ha OTpe3Ke

11

Haxoxaenne HaubosbI1ero 1 HaMMEHbILIEr0 3HAYSHHs] HETIPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke




HaXO)KIleHI/Ie HauOOIBIIEro U HAMMEHBILIETO 3HAUYCHUS HCHpCpI:IBHOfI

12 (byHKIMU Ha OTpE3Ke !

13 [TpumMeHeHre TPOU3BOIHOMN JIs1 HAXOXKIEHUS] HAWIIYULIEero PeleHUs B |
MPUKIIAJHBIX 3a7a4ax

14 [TpumeHeHre TPOU3BOTHOMN JJIS1 HAXOXKIEHUS HAWTYUIIETO PELICHUS B !
MPUKIIAJHBIX 3a7a4ax

15 ITpuMeHeHue NpOU3BOIHOMN /IS ONPEENICHHSI CKOPOCTU U YCKOPEHUS |
nporiecca, 3aIaHHOTO (GOPMYIIOH Ui rpadhukomM

16 ITpuMeHeHHne TPOU3BOIHOMN /ISl ONPEENICHHUSI CKOPOCTH U YCKOPEHHMSI |
nporiecca, 3alaHHOro GopMyInoi uiam rpadpukom

17 Komnozunust GpyHKimit 1

18 Kommnoszurnus ¢yHkimit 1

19 Komnozunust GyHKIumit 1

20 I'eomerpuueckue oOpa3bl ypaBHEHHH Ha KOOPAMHATHON TIOCKOCTH 1

o1 [ToaroroBka k KOHTPOILHOM padoTe. ['eomeTprueckue oOpa3bl |
ypaBHEHHH HA KOOPIUHATHON TUIOCKOCTH

2 KonTponbnas padora: "UccnenoBanue pyHKIMA ¢ TOMOIIbIO |
MIPOU3BOTHOM"

23 Pabora Hazg ommbkamu. IlepBooOpazHasi, 0CHOBHOE CBOWCTBO |
NepBOOOPA3HBIX

4 [TepBoobpaznble anemeHTapHbIX GyHKIUH. [IpaBuna HaxoxaeHNS 1
epBOOOPaA3HBIX

)5 ITepBooOpazHbie aeMeHTapHbIX QyHKIMHA. [IpaBuia HaxoXaeHUsS !
MepBOOOPaA3HBIX

26 NHurerpai. I'eoMeTpu4eCcKuii CMBICI UHTETpaIa 1

7 Brruncnenue onpenenénHoro uaterpaia no gpopmyne Horotona- 1

JleitOuMIIA




Brruncnenme onpenenénnoro uaterpana no gpopmyne Herotona-

28 JleiiOnuma !

29 [Ipumenenue nuHTerpana aJjig HaX0XACHUS IIoLIa/Iel TUIOCKUX UTyp 1

30 [TpumeneHne HHTETpaIa 1 HAaXOKACHUS 00bEMOB Tr€OMETPUICCKIX |
TEN

31 [Tpumeps! pemenunit nuddepeHImaibHbIX YpaBHEHUH 1

32 [Tpumeps! pemenuit qudepeHnanTbHbIX YpaBHEHHN 1

13 MatemaTuueckoe MOJEIUPOBAHKE PEATbHBIX MTPOIECCOB C TOMOIIIBIO |
muddepeHnanbHbIX ypaBHeHHH. [IoAroToBKa K KOHTPOIBEHOM paboTe

34 KonTponbras padora: "[lepBooOpasznas u uaTerpan” 1

35 Pabora nag ommbkamu. TpuroHomeTpruyeckue GyHKIIMH, UX CBOHCTBA |
U rpaduKu

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

37 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U rpaduKu 1

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

39 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U rpaduKu 1

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MTOMOIIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTH

A1 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHHH C TTIOMOIIIBIO |
TPUTOHOMETPUYECKOIN OKPYKHOCTH

42 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUIECKOMN OKPYKHOCTH

43 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MTOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTprUUECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1

46 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1




Pemenne TPUT'OHOMETPHUYCCKHUX HEPABCHCTB. HO,I[FOTOBKa K

47 . 1
KOHTPOJILHOM paboTe
43 Kontponbnas padota: "['paduku TpuroHoMeTprUIeCKuX (QyHKITUH. |
Tpuronomerpuyeckue HepaBeHCTBA"
49 Pabora Hag ommOkamu. OCHOBHBIE METO/IbI PEILICHUS ITOKA3aTeNIbHBIX !
HEPaBEHCTB
50 OCHOBHbBIE METO/IbI PELLIEHUS T0KA3aTEeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METOBI PEIIEHUS IOKA3aTEIIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METOBI PELICHUS JTOrapu(PMUUECKUX HEPABCHCTB 1
56 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
57 OCHOBHbBIE METO/IbI PELICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
58 OcCHOBHBIE METObI PELLIEHUSI UPPAILIIOHATIBHBIX HEPABEHCTB 1
59 OCHOBHbBIE METO/IbI PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
60 OcCHOBHBIE METObI PELLIEHUS UPPAIIIOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPAllMOHATIBHBIX YpaBHEHUN 1
62 I'padnueckue MeToabl peleHus UppalMoOHaIbHBIX YPaBHEHUN 1
63 I'paduueckue MeTo bl pelieHHs oKa3aTeIbHbIX YpaBHEHUN 1
64 I'padmueckue MeToabl peneHus MoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTOIbl pelIeHNs JOrapuPMUUECKIX YPaBHEHUI 1
66 I'padmyueckue metToabl pemeHus JorapupMuIecKux HEPaBeHCTB 1
67 I'padmueckue metoabl pemeHus JorapupMuIecKux HEpaBeHCTB 1
68 I'paduueckue MeTObI pelIeHNs OKa3aTeIbHbIX U JIOTapu(PMUIECKUX |

ypaBHEHUU




I'padmyeckue MeToAbl peleHus MoKa3aTeNbHbIX U JIOTapU(pMUIECKIX

69 . 1
YpaBHEHU

70 I'paduueckue MeTO bl PELIEHNs IOKA3aTeIbHbBIX U JIOrapu(pMUUECKUX |
HEPABCHCTB

71 I'paduueckue MeTOIbI peLICHNS TOKA3aTEeIbHBIX U JIOTapU(MUIECKUX |
HepaBeHCTB. [1oaroToBKa K KOHTPOJIBHOHN padoTe.

7 Kontposbnas padota: "UppanmonaibHble, TOKa3aTeIbHbIC U |
norapupMUUECKUe HepaBeHCTBA"

73 Pabora Hag ommbkamu. KommiekcHble yncna. Anredpandeckas u |
TpUTrOHOMETpHUEcKasi POPMBI 3aUCH KOMITJIEKCHOTO YUCIia

74 KomruiexcHbie uncna. AnreOpanyeckas 1 TPUTOHOMETpUYECKas |
(bopMBI 3aITCH KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMH YMCIaMU 1

76 Apudmerndeckue onepanuy ¢ KOMILTICKCHBIMU YUCIAMH 1

77 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM MI0CKOCTH 1

78 N300paxeHne KOMIJIEKCHBIX YMCEN Ha KOOPAUHATHOMN IIOCKOCTH 1

79 ®opmynia Myaspa. KopHu n-o0il CTENEHH U3 KOMIUIEKCHOTO YUCia 1

80 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILIEKCHOTO YUCiIa 1

81 [IpuMeHeHne KOMIUIEKCHBIX YMCe JUIsl pelieHns (PU3HUeCcKuX U |
reOMEeTPUUYECKUX 3a7a4

82 Konrtponsnas pabora: "KommiekcHbie yncna" 1

83 HarypanbHble u 1ienble ynucna 1

84 HarypanbHsle u niensle yucia 1

85 [IpuMeHeHne NPU3HAKOB ASIUMOCTH LEIBIX YHCEIT 1

86 [IpuMmeHeHne MPU3HAKOB AETMMOCTH LIEJIBIX YU CET 1

87 [Ipumenenue npuszHakoB AenumocTty nensix yucenr: HOJl n HOK 1

88 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl u HOK 1




HpI/IMeHeHI/Ie IMPU3HAKOB JCIMMOCTHU LEJIBIX YUCEII: OCTATKHU I10

89
MOJYJIIO

90 IIpuMeHeHNnEe MPU3HAKOB AE€IMMOCTH LEJIBIX YUCEIl: OCTATKHU I10
MOJZYJIIO
[IpumeHeHne MPU3HAKOB JAEIMMOCTH LENbIX YUCEN: aNroput™M EBkinaa

91 JUI peLlIeHus 3a1a4 B LenbIX yncnax. [loaroroBka Kk KOHTPOJIbHOM
pabore.

92 Kontponbnas padota: "Teopus nenbix uncen"

93 Pabora Hag ommbOkamu. CuctemMa U COBOKYITHOCTh YpPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

o4 Cucrema 1 COBOKYIHOCTh YpaBHEHHI. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIICACTBUS

95 OcCHOBHBIE METOBI PEILIEHUS CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX
ypaBHEHUH

96 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
UPPalMOHAIBHBIX YPaBHEHUI

97 OCHOBHBIE METOIbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
ITOKA3aTEeNIbHBIX YPABHEHUI

08 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
IIOKAa3aTeIbHBIX YPABHEHUN

99 OCHOBHBIE METOIbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
JorapupMUUECKUX YpaBHEHUN

100 OCHOBHBIE METO/IbI PELIEHUS CHCTEM U COBOKYITHOCTEMN
Jorapu(PMUIECKUX YpaBHEHUN
[IpuMeHeHne CUCTEM K PELIEHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuYHbIX 001acTe HAYKU U peallbHOM KHU3HH, HHTEPIpEeTaLus

IMMOJIYUYCHHBIX PE3YJIbTAaTOB




HpI/IMeHeHI/IC CHUCTEM K PCIICHHUIO MaTEMAaTUYCCKUX 3a/1ad U 3a1a4 U3

102 pa3nuYHBIX 001aCTeH HAYKU U peallbHOM KU3HH, HHTEPIPETALUS 1
IIOJIyYEHHBIX PE3YyJIbTaTOB
[IpuMeHeHne HEpaBEeHCTB K PELICHUIO MaTEMAaTUUECKUX 3a]1a4 U 3a/1a4
103 W3 pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOW KU3HH, HHTEPITPETAIUS 1
IIOJIyYEHHBIX PE3yJIbTaTOB
104 Kontponsnas pabdora: "Cucremsl paliiOHAIBHBIX, HPPALIHOHATBHBIX |
MOKa3aTeIbHBIX U Jorapu(PpMUUecKux ypaBHEHHH"
105 PannonanibHble ypaBHEHUS ¢ TapaMeTpamu 1
106 ParnmonansHble HEpaBEHCTBA C MapamMeTpaMu 1
107 PannonanbHble cUCTEMBI C TapaMeTpaMu 1
108 WppaumnonanbHble ypaBHEHMs], HEPABEHCTBA C apaMeTpaMu 1
109 WppanmonaibHble CHCTEMBI ¢ TapaMeTpaMu 1
110 ITokasaTenbHbIE ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 ITokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPaBEHCTBA C TapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpuuecke ypaBHEHHUs C ITapaMeTpaMu 1
115 TpuronomeTprueckre HEPaBeHCTBA C TapAMETPAMHU 1
116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU 1
17 IlocTpoenue u uccie0BaHNE MaTEMaTHUECKUX MOJEJIEN PEATIbHBIX |

CUTYalU} C IOMOIBIO YPaBHEHUN C TapaMeTpaMu

118

119

[TocTpoeHne n nccneaoBaHNE MATEMATHYECKUX MOJIETIEN PEATTbHBIX
CUTYAalMH C IOMOIIBIO CUCTEM YPAaBHEHHUH C MapaMeTpaMu
ITocTpoeHue u nccaea0BaHUE MATEMATUYECKUX MOJIEIEN PEATIBHBIX
CUTYAaIlMi C IOMOLIBIO CUCTEM YPABHEHUH C IapAMETPAMH.
[ToaroroBka K KOHTPOILHOM paboTe




120 Kontponbnas padota: "3agauu ¢ napamerpamu’ 1 1
121 Pa6ora nax ommbkamu. [loBropenue, 0000IIeHIE, CHCTEMATH3AIUS 1
3HaHuii: "YpaBHeHus"
122 [ToBTOpeHmEe, 006001IEeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIMs 3HaHUH: Y paBHEHUS. |
Cucrtembl ypaBHeHH "
124 [ToBTOpeHnue, 0600meHne, cucreMaTu3anus 3Hanuii: "HepaBencrsa" 1
125 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3anKs 3HaHuii: "HepaBeHncraa" 1
126 [ToBTOpeHME, 006001eHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
127 [ToBTOpenue, 0606meHue, cucremaTu3anus 3Hanuii: "[IponsBonnas u |
e€ npumeHeHue"
128 [ToBTOpenue, 0606meHue, cucremaTu3anus 3Hanuii: "[IponsBoanas u |
e€ nmpuMeHeHue"
129 [ToBTOpenue, 0600IeHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u |
e€ npumeHeHue"
130 [ToBTOpenue, 06006meHne, cucTeMaTH3alus 3Hanui: "MHTerpan u ero |
npuMeHenue"
131 [ToBTOpenue, 060061meHne, cucTeMaTu3anus 3HaHui: "Oyakiun" 1
132 [ToBTOpeHnue, 06061IeHNEe, cucTeMaTH3anus 3HaHui: "OyHkun" 1
133 [ToBTOpeHue, 060061mIeHNe, cucTeMaTH3alus 3HaHui: "OyHKImn". |
[ToaroToBka Kk KOHTPOJIBHOU paboTe.
134 WtoroBas koHTpoJsibHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 Pabota nax ommbkamu. [ToBTopenne, 06001IeHNE, CHCTEMAaTH3aIIHs 1
3HaHUI
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMH: pALMOHAJIBHOE M JIEHCTBUTEIIBHOE YUCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHUecKkue Omepanud ¢ PalUOHAIBHBIMH |
' JIeHCTBUTENIbHBIMH YU CIIaAMU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJNb3YS  IpaBUIIa
’ OKpYIJICHUS, JIeaTh NPUKUAKY U OLIEHKY pe3yJIbTaTa BbIUMCICHUIN
OnepupoBaTh MOHATUSAMU: CTEIEHb C LEJIBIM MOKa3aTeseM, CTaHJapTHas
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
’ UCIMOJIb30BaTh MOAXOAILYIO (GOPMY 3amMch ACHCTBUTEIbHBIX YUCENT IS
pelLeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yria; HCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaNIbHOE, MppalMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
29 BoemonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM H
' pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonsATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBIpQXEHUI M pelaTh OCHOBHBIE THIBI IIEJbIX, PALUOHAIBHBIX H
UPpaLMOHATIbHBIX YPaBHEHUI U HEPABEHCTB
24 ITpyuMeHsTh ypaBHEHHMS M HEPABEHCTBA JJIS PEIICHUS MAaTEMaTU4YECKHX
’ 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh peajbHble CUTYallUd Ha SI3bIKE alreOpbl, COCTABISTH
2.5 BBIPaXCHUSI, YPABHEHHUS, HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIL30BAaHUEM arrapara aareopsl
3 OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpenereHus] U MHOXECTBO 3HaueHUW (yHKUuU, Trpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh Tpaduku JIUHEHHONW (YHKIWH, KBaIPaTUIHOU
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAHUS NPOLECCOB U
35 3aBUCUMOCTEN IIPU PELIEHUM 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB U
’ peanbHOM JKM3HHU, BBIpaXaTh (OpMylTaMH  3aBHCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIAEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJMMOCTH LENBIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBa CTENEHM [UlId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUI U €€ pelICHHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alIapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (PyHKIMH, HauOojbllee U

HalMEeHblIee 3HaueHUs! QYHKIIMM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccinenoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCLHUILUINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUSA, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  MCCIeNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEpPBOOOpa3Has ¥ HWHTErpal; MOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  olnepauuud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
ApoOeil U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTeNnbHBIE  YKMchaa.  PanuMoHanpHBlE W HMppalMOHAlbHbIE  YHCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 | ugucna. Mcnonbs3zoBanue noaxoasiieid (GopMmbl 3allucu AEUCTBUTEIbHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHON creneHH. J[eHCTBHS ¢ apuMETHUECCKUMHU
' KOPHSIMHU HaTypajIbHON CTEIIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTAaHT'€HC YMCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWd ¢yHkiuu. Hymu ¢yHknum.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTrpruyeckasi OKpy>KHOCTb, OMPEICICHHE TPUTOHOMETPUUECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus MOcCieqoBareabHOCTe. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON
' nporpeccuu. Dopmyrna CIOXKHBIX MHPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus: pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO arfapara Ui OIHUCAHUs pPEabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JNHHEHHBIX ypaBHeHMU. PellleHne NpUKIAIHBIX 3a4ad C IMOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMU U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne npor3BOAHOM 1JIs1 HAXOXKACHHS HAUTyYLIEro peleHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BelunciaeHne nuTerpaia mo

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IMOJMHOXECTBO, ONEpPALlMU Hajl
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK II0 MOJIYJIO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MCIIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
o01iee kpaTHOe, anroput™M EBKIHAa MpH peleHny 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas Nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, opMma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
HNEePUOANYHOCTh (PYHKIIMH, OTPAaHMUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJHON, NEepBOOOpa3Has, OMNPECIIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (DYHKINM;
YMEHHUE HCIIOJIb30BaTh TPOU3BOAHYIO JJIsI HMCCIEeIOBaHUS (YHKUHUH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAaYeHUS (QYHKIHUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HMCIOJb30BAHHUEM amlapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh MPOU3BOJHYIO JII HAXOXKICHHUS HaWIy4Ilero
pellieHus] B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-DKOHOMUYECKUX H

bU3HYecKuX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIWS (YHKIUHA, JTUHEHHas (YHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIWH, BBIIOTHATH NMPeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIMH U1 pereHns
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PE3yJIbTaTOB; YMEHHE MOJEIUpPOBaTh
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTrndeckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOpMaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA peAIbHBIX MPOIIECCOB U SIBJICHUI; TPEACTABIATh
uH(pOpMAILlMI0O C TIOMOIIbIO Ta0NMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIETOBATh COBMECTHBIC
HAaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCeUBaHUs H JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOATHOCTEH, (HOPMYITy TOIHOM
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIydallHOW  BEJNWYHMHBI, (YHKIMH pAcIpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUI; yMEHHUE TNPUBOJIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAaKThI U PACCYXKICHHS IS PEIICHUS 3a/1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIpaHHBIA Yrojl, CKpEIIMBAIOLIMECs IpsAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMU; YMEHHE UCIIOJIB30BATh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW NPAKTUYCCKHUEC 3aa9UN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MHIMUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeIeHUs U3y4yaeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(nmuHA, yToJ, MioWaAb, O00BEM, MIONMAAb MOBEPXHOCTH), HCIONbB3YS
W3YYCHHBIE (OPMYJIBI U METOJBI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeaMcToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMHU HAaTypaJIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaKeHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢ysknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI IOCIIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopanHaTsl 1 BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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