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MNOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOHN
CTOPOHBI, OH 00ecIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y [Uld U3y4EHHs BCEX €CTECTBEHHO-HAYYHbIX
KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M A0CTPAKTHOE MBIIUICHUE 00YJatOINXCs
Ha YypOBHE, HEOOXOAMMOM JJisi OCBOSHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax pgaHHoro ywyeOHOro kypca oOywaroliuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (GOpMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH Gopme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUs 3aKOHAMU (DU3UKU, XUMHH, ONOJIOTUH, TOHUMaHHsI OCHOBHBIX TEHICHIIUH
pPa3sBUTHSI SKOHOMHMKHM U OOIIECTBEHHOM >XM3HM, IO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpemsi oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aiareOpbl 1 MaTeMaTUYECKOI'0 aHaINM3a Pa3BUBAECT yMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPKI€HHS C IIOMOLIbI0 MHIYKIIUU
U paccyXk/aTh AEIYKTUBHO, UCHOJIb30BaTh 000OIIEHNE U KOHKPETH3alHo, abCTparupoBaHue u
aHaJIoOTHIo, GOpMHUPYET KpeaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOyyarolmuecs: TMOJy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHHUSI MAaTeMaTHYECKUX MOJENel pealbHbIX CHUTyallud, MHTEPIpPETAlH IOIy4eHHBIX
peIIeHN, 3HAKOMATCSI ¢ MTPUMEPaMH MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4deOHBIH MaTepuall, CIOCOOCTBYIOIIMK (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak MW uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe Meromuku oOyueHus anreOpe M HayalaM MaTEeMaTUYeCKOro aHan3a JIEKUT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

B ctpykType yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE CO/EPIKATEIbHO-METOJUUECKUe JIUHUU: «YHucna W BbIYMCICHUS», «DYHKIUU U
rpadukn», «YpaBHEeHHUs U HepaBeHCTBay, «Havana maremMaTHueckoro aHainuza», «MHOXecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE TMHUY U3Yy4al0TCs Ha MPOTSHXKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomero oOpa3oBaHmsl, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MOCTETNIEHHO HACHIIAsCh HOBBIMU TeMaMM M pazaenamu. JlaHHBIA ydeOHBIH Kypc sBISETCS
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe Cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JMICIIATUTAH, TaKUX KaK anreOpa, TPUTOHOMETPHsI, MaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBlafeBalOT BCE Oolee
MIMPOKMM MAaTEeMAaTHYECKUM almapaToM, Yy HHX IOCJEI0BaTelbHO (OpMHUpYeTCs U
COBEpPILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHUS, T[OJIyYEHHbIE NpPU H3Y4YEeHUM Y4eOHOro Kypca, JIs peIIeHUs CaMOCTOSITENbHO
chopMyIUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOANYeCKast TUHUS «HKca 1 BBIYUCICHUS» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIIOJIb30BAHUSA JICHCTBUTEIBHBIX YHCEN, KOTOpPOEe OBUIO HA4aTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpennero obmiero o6pazoBanus 0co000€ BHUMaHUE yIESETCS
(OpMHPOBAaHNIO HABBIKOB PAIlMOHAIBHBIX BBIUMCICHUH, BKIIOYAIONMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (OpPM 3amHMCH YHUCIa, YMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUHUCIICHHS], OLICHUBATh YMCJIOBBIE BBIPAXKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAHTAMHU.
3HaKOMbI€ 00YYarOIUMCs] MHOYKECTBA HAaTypaJIbHBIX, LIENbIX, PALMOHAIBHBIX U 1€HICTBUTEIBHBIX
Yucesl JIONOJHSIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenuduyeckne 3aa4ul U OmNepalyu: JeJCHUE HaIelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJBbIX YHCEN, 0COOble CBONCTBA PAL[MOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONIEPALUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTYpaJbHON
CTEIIEHM Ha MHOXECTBE KOMIUIEKCHBIX uMcell. biaronaps mocienoBaTelbHOMY PacIIMpPEHUIO
Kpyra MCIIOJIb3yEMbIX YHUCENl M 3HAKOMCTBY C BO3MOXHOCTSMH UX NPUMEHEHHUS JI1 PELIEHUS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ POy B
HOCTPOCHUU MOJIeJIel pealbHOr0 MUPA, LIUPOKO UCIIOIb3YIOTCS 0000IEeHNE U KOHKPETU3ALHsL.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIbBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3ajau. B pe3yinbrare o0yyaromuecs: OBIIaJEeBalOT
pasIMYHBIMM ~ METOJAaMM  pEleHHs] palMOHAIbHBIX, HpPpALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
cojepkauiux napaMmerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
(GyHKLUI C TOMOIBIO IPOM3BOIHON, IPU PELLICHUH MTPUKIIAAHBIX 33Ja4 U 3ajjad Ha HaXOXKACHUe
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUN (yHKUMU. J[aHHas coleprkaTenabHas JIMHUS BKJIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
PalMOHATILHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BbIPAXKEHMUI,
coJepXkalux creneHu M Jorapudmel. braromaps usyueHuio anreOpandeckoro Matepualia
OPOMCXOMUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOrO0 UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKIeHHH, pabOThl C CUMBOJIbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHUs MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3aja4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAyKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JIPYTMMHU JIMHUSIMH y4e€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIEJ0BATEIbHOCTD
u3ydyeHus: Marepuana. V3yueHwe CTemeHHOW, TIOKa3aTeNbHOH, JorapupMuyueckod u
TPUTOHOMETPUUYECKUX (PYHKIHI, UX CBOMCTB U Irpa(UKOB, HCIOIb30BAHUE GYHKIUHN IS peILICHUS
3aJa4 U3 Ipyrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
aQHAJIM30M, TaK U C pelIeHHeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJblI0€ BHUMAHKE YAETISETCS
(bopMHpOBaHUIO YMEHHSI BBIpa)kaTh (hOpMyIaMH 3aBUCUMOCTH MEXY pa3IMYHbIMU BETMUYUHAMH,
UCCIIeIOBaTh MOJMy4YeHHble (YHKIMH, CTPOUTHh UX rpadukd. Matepuan 3Toi colepkaTeabHOR
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHHUM U HABBIKOB, O3BOJISIOIIMX BBIPA’KaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopme: aHaTUTHUECKOH, rpadudeckoil u cnoBecHOU. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3al1H, NCII0JIb30BAaHUIO aHATIOT .

CopnepxatenpHas auHUA «Hadana mareMaTHueckoro aHajan3ay» MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U IPUKIIAJAHBIX 33]a4, JOCTYIHBIX 00y4aroLMcs, TaK
KaK y HHUX MOSIBJISIETCS BO3MOXXHOCTb CTPOUTH IPaUKH CIOXKHBIX (DYHKIHH, ONpenensaTh HX
HanOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIUMCIATE TUIOMAAN (GUryp U 0ObEMBI Tel, HAXOAUTh
CKOPOCTM WU YCKOpeHMsl mpoueccoB. JlaHHas copaepkaTenbHas JIMHUS OTKPHIBA€T HOBBIE



BO3MOKHOCTH IIOCTPOCHHS] MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYallui, I03BOJISIET HAXOIUTh
HaWIy4llle€ pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHUAIbHO-I)KOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOI'O aHaIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOMINXCS pe3yabTaTax, MOJYyYCHHBIX B XOA€ Pa3BUTHS MAaTEMAaTUKH KaK HAyKd, U 00 uXx
aBTOpax.

CopepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
3JIEMEHThl TEOPUM MHOXECTB U MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNs TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMAaTHKH M IpejuiararoT HauOoiiee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3/eibl MaTeMaTUKU W €€ NPUIIOKEHUH, OHHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUECKHUE NUCLMIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aroleMycs TIOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMAaTUKH U UCIIOJIb30BATh €0 JUUIsl BBIPAKEHUS CBOMX MbICIIEH. [[pyruM BasKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CcleAyeT MpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHHUI U CIIEZIOBAHUE OMPEAeNEHHBIM MTPaBHIaM TOCTPOCHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOHl JOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTMYECKHMX IIPaBHJI,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hayajla MaTeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEIMPOBAHUsS, KOTOpbIe IpPHU3BaHbl CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HAaBBIKOB [MOCTPOECHUSI MOJIETIEH peabHBIX CUTYyallUi, UCCIEA0BAHUS 3TUX MOJENEH ¢ MOMOIIBIO
anmnapara aiaredpbl U MaTeMaTH4YecKoro aHalli3a, MHTEPIPETAlUU IOJIYYEHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHbl B KAXKIBIA W3 pa3lelioB IPOrPaMMBI, IOCKOJIBKY BECh MarepHall
y4eOHOro Kypca LIMPOKO HCIONb3YyeTcs s pelleHHus NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00y4darolrecs pa3BUBalOT HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBAThH
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4deHHs BceX TeM YydeOHoro kypca «Anredpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hadyajga MaTeMaTHYECKOTO aHaJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Heeno), B 11 kimacce — 136 gacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciia 1 BBIYMCICHUSA

Panmonaneubie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, MPOLIEHTHI, OECKOHEYHbBIE
nepuoauieckue apobu. Ilpumenenue apoOeit 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACIICl 3HAHUMN U PEATIbHON KU3HU.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHyeckue
ONEpalMy C JEUCTBUTEIbHBIMU yYucIaMUu. MoAynb JAEMCTBUTEIBHOIO YUCIA U €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHHI.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3aMKUCH IEUCTBUTENBHBIX YACEN JJI PEUICHUS] TPAKTUYECKUX 3a/1a4 U IPEACTABIICHUS IaHHbIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm yucna. Coiicta norapudma. JlecaTuunbie 1 HaTypaIbHbBIE JIOTAPUPMBI.

CuHyc, KOCUHYC, TAaHI€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs! M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUA-CIe1cTBUS. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleneHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorouniens! ¢ neisiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COIEPIKALINX CTENEHH U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pPELIECHUS JIOTapUPMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BbIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenne cucrem JMHEMHBIX ypaBHEHUH. Marpuiia CUCTEMBbI JIMHEMHBIX YpPaBHEHUM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWMCTBA, BBIYHCICHHUE €ro
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMbI JIMHEHHBIX ypaBHeHU. Pemenue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEAETUTEINIEH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIENIEH peaJbHOW CHUTYallMd C MOMOUIIBIO YPaBHEHUU M
HepaBeHCTB. [[puMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKUUM U rpapuku

OyHKIUs, crmocoobl 3amanus GyHKIuH. B3anmHo oOpatable (ynkmuu. Kommosumus
byakuumid. ['paduk Gyakuu. InemeHTapHbe TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTkn
3HaKonocTossHCTBA. YETHble u HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. HanOombiiee U HauMeEHbIIIEe
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TUHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass QpyHKIHS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiictBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMHU OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuyueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apryMEHTA.

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOIEccax U sBICHUSAX. [ paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHuUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas mporpeccuu. beckoHedHO — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCUi.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs3oBaHne NPOTpecCuu Uil pEHIEHUs PEANIbHBIX 3aa4 IPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINU U UX cBOicTBa. ToukHM pazpeiBa. ACUMIOTOTHI TPadUKOB (PYHKIIHA.
CaoticTBa (hyHKIIMH HENMPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEePBAIOB sl pelIeHHs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIU ISl peIlIeHus 3a1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIECKUi
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QpyHKIHUH.

[TpousBoaHbIe NneMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, TPOU3BEICHHS, YACTHOTO U
KOMIO3UINH (YHKINH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Onepaly HajJ, MHOKXECTBAMU M UX CBOMCTBa. Jluarpammel Ditnepa—Benna.
[IpuMeHeHne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAHMUS PEabHBIX MPOLECCOB U
SIBJICHHH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX yUYeOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbabie u mensle uncna. [lpumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEIl,
HanOonbImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJII0, airopuT™Ma EBKiMaa y1s perieHus 3a1a4 B IEJbIX YUCIax.

KommiekcHpie uncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OpPMBI  3alUCH
KOMILIEKCHOTO YHclia. ApudmeTrndeckue onepanuy ¢ KOMIUIGKCHBIME YuciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oit crenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN ISl pelleHus (GU3HYECKUuX U
F€OMETPUYECKUX 3aa4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C MOMOILNBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METOJIbI PEILIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN pallMOHAIbHbBIX, UPPAllMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M PEATbHOM JKW3HW, MHTEPIPETAHs IOJTYYEeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTO b1 pellieHHs ypaBHEHHI U HepaBeHCTB. [ paduueckue MeToab! pemieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnons3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHON K UCCIIEN0BaHHUIO (DYHKIIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIer0 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOTO (GopMysol wuiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
dbyukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no ¢popmyne Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana Uil HAXOXKAEHUS IUIOMAAed IJIOCKUX @uryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIETOCs] KAk AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MAaTEMaTHYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU U Ha3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ATHUX JOCTUKECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIHHOCTHIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUH, PacCyKJIeHUW, BOCIPHUUMYUBOCTh K MAaTEMaTUYECKUM aCIEKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PETryNsapHas (pru3nuecKas akTHBHOCTB),
buznYecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENHHON IE€ATETbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAYy, OCO3HAHHME IICHHOCTHU TPYAOIIO0HS, HHTEPEC K Pa3IMYHBIM cdhepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSHKEHNWU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUHN
MPAKTUYECKHX 3a7a4 MaTeMaTUYECKOI HAMPaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYphl, TOHHUMAHWE BIUSHUS COLHUAIBHO-
SKOHOMHYECKHX TIPOIIECCOB HA COCTOSHHE TPUPOJHONM W COLMAIBHON CpEelbl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUEHTAIIHS Ha TPUMEHEHHUE MAaTEMaTHUECKUX
3HAHM ISl pEIICHU 337249 B 00J1aCTH OKPYKAOIIeH cpebl, ITTAaHUPOBAHUE MTOCTYITKOB U OIEHKU
MX BO3MOKHBIX MOCIIEICTBUH JJIsl OKPYKAIOILEH CPEeJIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYeCKOH HAayKH Kak cheps
YeJIOBEYECKON NEATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIIM3ALINH,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U
B I'pYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH U XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MATEMaTH4YECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OpPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBAaHUSA [Uii 000OLIeHHs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIC W
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, MpenjaraTb KPUTEpUH s BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKAEHUH (TIpsIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BapMAHTOB PEIICHMUS,
BbIOMpATh HanOoJIee MOIXOAAIIMM ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENEHO (hOpMyTUpOBaTh 000OIIEHNS U BBIBOJIBI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE(PUINUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETAa HA BONPOC MU IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3UpPOBaTb M HHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3TUYHBIX BUIAOB U (QOpM
IIPEJICTaBIICHHUS,



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBHSMHU M IICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUSA I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3a/J1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOUH TEeMbI, MPOOIEMBI,
pelaeMoi 3a/auu, BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBISATh CBOU
CYXJICHUS] C CY)KICHUSMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCccCJIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMU MO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysbTaTa pelleHrs MaTeMaTHUeCcKOH 3aauu;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH PEUICHUM 33/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YNbTAaTa €N U YCIOBUSIM, OOBSCHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITeIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OLIEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThHI IpU
pelieHnn y4eOHbIX 3a/ay, IMpPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allii0 COBMECTHOM paboOThI, pacrpenensTbh BUIAbI padoT, JOroBapHBaThCs, 00CYXIATh
npoliece 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U HHBIE), BBIITOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOETO BKJaJa B OOMIMIA MPOMYKT MO KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenums B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM pabdoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoanYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qucesl, MOAYJb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI AJIs PEIICHUs IPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peajbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPAaBWIA OKPYTJCHUS, MPHUKUAKY W OICHKY
pe3yJibTaTa BEIYUCIIEHUN;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHUCET ISl PEIIeHHs MPaKTHUYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: ApUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHUHYC, KOCHUHYC, TaHI€HC, KOTAH['€HC YHCJIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIe METOAbl PEIIEHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
ypaBHEHUH, TPUMEHSATH METO/I UHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
1enbIMU Kod(puimenTaMu, KOpHH MHOTOYJIEHA, TPUMEHSTh JeJIEHUE MHOTOWJIEHa Ha MHOTOYWIECH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO oOmepupoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNh MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 juis BBIYUCIEHUS €r0 3HAUYCHUS], MPUMEHITh OMPEIEIUTENN I pEelIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CHUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3yNbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MPeoOpa30BaHusl BBIPAKEHU;

BHIMIOJHATh  MPEOOPa30OBaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i  NIpeoOpa3oBaHUs  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  IOKa3aTelbHBIE U
jJorapuMuUecKue ypaBHEHHsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpPUTOHOMETpHUYeckne (QopMynasl Il  IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XoauMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJIEIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUK, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBHIMOJIHATH ASJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAHYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHHHMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaguk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LENbIM IOKa3aTesneMm, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMKU OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAas W JAPOOHO-THHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO OMEpUPOBATh MOHITUSMHU: MOKa3aTelbHas U jorapupmuyeckas (QyHKIUU, HX
CBOWCTBA U rpadMKu, UCIIOIH30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHUI;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpeNeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUI YHUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIMM A7 MCCleloBaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKas MpOorpeccus,
0ecKOHEeuHO yOBIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dbopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNAE O KOHCTAHTE;

HCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBHBIX 33/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  MOHATUSIMH:  IOCJIEJOBATENBHOCTh, CHOCOOBI  3aJaHus
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE ITOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TMPOHM3BOJHBIE (YHKIIHH,
KacaTesbHast K rpaduKy QyHKIUY;

BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHHUs 3a1ay.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATHIMH: MHOXKECTBO, OTIEPALIMU HaJl MHOXKECTBAMH,



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT Ul ONMCAHUS PealbHbIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce oOy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTJCIBHBIM TeMaM pabdoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCENl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKIna;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKA M0 MOAYJIIO, 3aIMChIBATh HATYpaJIbHbIE YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckoil M TpUrOHOMETPUYECKOH ¢opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PaBHOCHIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoOxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIBbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEIbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHblE, HPPALMOHAJIbHBIC, IOKa3aTelbHbIE, JIorapudMuUiyeckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEp KAILNE MOLYJIN U ITapaMeTpBbL;

MPUMEHSTH 'paduuecKue METO/IbI JUIs pEIICHUs ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
napamMeTpamH;

MOJICIUPOBATh pEAJbHbIE CUTyallMd Ha s3bIKE aiureOpbl, COCTaBIATh BBIPAKECHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOCIIN
C UCIOJIb30BaHUEM alllapara airedpbl, HHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULUHU (PYHKIHI C MOMOIIbIO 3JIEMEHTApPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOJCTUPOBAHUS U UCCIIeIOBaHUS PEaTbHbIX MPOLIECCOB.

Hayana maTreMaTH4ecKOro aHajmu3a:

UCMOJIb30BaTh IPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISI HAXOXKIECHUSI HAWIYUIICTO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mo ¢opmyne Hproorona-
JleriOnuna;

HAXOJWTh IJIOMIAJH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh NPUKIAJHBIE 33[]a4i, B TOM YHCJIE COIMATBLHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIHS C 12 1
LEJIBIM MTOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabneie  Ipakriieckue odpa3oBaTebHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMUYecKre HePaBeHCTBA
5 KowmmiekcHbie uncna 10 1
6 HarypanbHble u nensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero oo1ero 0opa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAME: PAIlMOHATBHOEC M JCHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSATUYHASI IPpOOb, MPOIICHTHI
12 BemonHATe  apudMeTHYEeCKHe ~Omepalud ¢ PalHOHATBHBIMH |
' JEHCTBUTEIILHBIMH YHCITAMA
13 BomonusaTe  npuOMMKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIa
' OKpPYTJICHUS, IeJIaTh MPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHSATUSIMU: CTCIICHD C IEJIBIM ITOKa3aTelieM, CTaHJapTHas
14 dbopMa 3amucH JACUCTBUTEIHHOTO YHCIIa, KOPEHb HATYPaIbHOW CTEIICHU;
' MCIOJIE30BaTh MOJIXOAIIYI0 (POpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEIN s
pelIeHus MPaKTUYECKHX 33724 U MPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO
15 yrila; WCIMOJIb30BaTh 3alMCh MPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHYECKHE (DYHKIINN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEIOE,
2.1 parroHaibHOE, UppaIoHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BBIMoHATE  TIpeoOpa3oBaHUs TPUTOHOMETPHUSCKHUX BBIPAKCHUH H
' pelIaTh TPUTOHOMETPUYECKUE YPABHEHUS
BrImonHATE TpeoOpa3oBaHus HETbIX, PAMOHATBHBIX H HPPAIIMOHATBHBIX
2.3 BBIDOXCHUH W pemaTh OCHOBHBIC THITHI IICJBIX, PAIMOHATBHBIX H
UPPAIMOHATLHBIX YPAaBHECHUIH U HEPABCHCTB
54 [TpuMeHsITh ypaBHEHHUS W HEPABEHCTBA JIs PEIICHUS MATeMaTUYECKUX
' 3a]1a4 U 33]1a4 U3 Pa3IUIHbIX 00JacTel HayKu U peaIbHOMN KU3HH
MonenupoBaTh peajbHBIC CHUTYallHd Ha S3BIKE alreOphl, COCTABIATH
2.5 BBIPQXCHUS, YPABHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJ1a4yM, UCCIIEIOBATh
MOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara aireOpsl
3 dyHKIMU U TpaduKku




OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3akaHus (DYHKIHUH,

3.1 00J1acTh ONpeACNICHUsT M MHOXECTBO 3HAYeHUW (QYHKIUH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
3.2 OnepupoBaTh MOHSATHUSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crpouth W uuTaTh TpaQuUKU JHHEHHOW (YHKUIWHU, KBaIPATUIHOM
' GbyHKIMY, cTeneHHON (GYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonwk3oBare rpaduku (GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCHMOCTCH TpH PEIICHUH 33734 W3 JPYruX Y4eOHBIX MPEAMETOB U
' peasbHOM  JKM3HH, BBIpaXarh (GopMylIamMu 3aBUCHMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
a1 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEILHOCTh, apupMeTHYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TNOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAIOIIEH  IeOMETPHYECKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIBHOCTEH W MPOTrPECCUid s
' pelleHus peaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOXKECTBAMHU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Uil  ONHCaHHS
5.2 peATbHBIX MPOTIECCOB U SBJICHHIMA, IPU PEIICHUH 3a/1a4 U3 JIPYTUX YUEOHBIX
PEMETOB
5.3 OnepupoBaTh  NOHATUAMU:  ONpeAeNieHHEe, Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCIIEHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEJIOE YHCIIO; MCIOJIb30BaTh
1.1 MPHU3HAKK JIEJTMMOCTH LENBIX YHCEN, Pa3JoXKEHHE 4YHcla Ha IMPOCTHIC
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIICHB C PAIlMOHATLHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUAMHE: JIOTApU(PM YUCIIA, TECATUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHHM [UId IpeoOpa3oBaHUs BbIPAXKEHUH,

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

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPIKALIMX JIOTapu(MBL;
ONEepUPOBAThH MOHATUSMU: JIOTAapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIBb30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aaq

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayu,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHkun u rpaguxu
OnepupoBaTb NOHATUSAMU: TNEpUOANYECKas (QYHKUMS, HPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKHM IKCTpeMyMa (pyHKIMH, HauOoibllee U

HalMEHblIIee 3HaueHUs! (QYHKIIMKM Ha IPOMEXKYTKE; UCIOIb30BATh UX JUIS
uccieoBaHus QyHKIMM, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh NOHATHIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKu  JTHUHEWHBIX
YpaBHEHHUH W UCIHOJB30BaTh MX [UIS PEIICHHs CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

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

HaxonuTe  mpoM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOT'O (PYHKIIUH

4.3

Hcnonb30BaTh  MPOU3BOAHYIO ISl UCCIIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl HCCIEIOBAHUS K
MOCTPOCHHIO TPa(hUKOB




Hcmons30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3aja4ax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COLIMATILHO-DKOHOMUYECKOTO 1

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




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbhple  uucna. OOBIKHOBEHHbIE M JIECATHYHBbIE JApOOM, MPOLEHTHI,
OeCKOHEeuHble  MepHoJuuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHUCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
AapoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3jIM4HbIX OTpaciel
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuMoHanpHblE W HMppAlMOHAIbHBIE  YHUCIA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUMCIICHUS], [TPaBUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmiel GopMbl 3alIUCH JCHCTBUTEIBHBIX YHCET IS
peleHust MPaKTUYECKUX 337a4 U MPEJCTaBICHUS JaHHbBIX
14 ApudmeTnueckuili KOpeHb HaTypaibHOW cTeneHH. [leficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 IIpeoOpazoBanue TPUTOHOMETPUUYECKHIX BBIpQKEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYITBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIUU U Tpaduku
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm QyHxoum.

[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINUU




33 CrenenHast GyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEIbHOCTH
Apudmernueckass U reomerpuueckas mporpeccun. beckoHeuHo yObIBaromias
49 | TEOMETpHYECKas MPOTPECCH. Cymma OeCKOHEYHO YyOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. @opmysa CI0XHBIX HPOLEHTOB. lcrosb30BaHME Mporpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJl MHoXecTBamH. Jluarpammsl Oiinepa — BenHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI0 ammnapara Jjsi OIUCAaHUS peaJbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nenslie uncia. [lpu3Haku AeIMMOCTH HENbIX Yucel
1.2 CreneHsb ¢ paliluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI
99 [IpeoOpa3oBaHue BbIpax)eHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM
' HoKa3aTesieM
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3a7ad C IMOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTteMbl 1 COBOKYNTHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PEUICHHUIO MaTeMaTUYECKHUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHK1IUU U Tpaduku




Oynkius. [lepuoanyeckne (yHkmuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl GyHKUIMHM. HawmOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKLIMN Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadhukoB QyHKIHHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH UL UCCIEAOBAaHUS  IPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOpbIE BO3ZHUKAIOT IPH PELICHUH 334ad U3 APYruX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauana maTremaTueckoro aHaimsa

4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS HEPABEHCTB

4.2 IIpouzBonnas pynkuuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM

43 [Ipou3BonHbIe 3eMEHTapHBIX (pyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpuMeHeHHe NPOU3BOAHOM K MCCIEIOBAHUIO (YHKIMI Ha MOHOTOHHOCTb M

4.4 sKcTpeMyMbl. HaxoxxaeHne HaubosblIero 1 HauMEHbLIEro 3HaueHus! (PyHKIMMY Ha
OTpe3Ke
[IpuMeHeHue NPOU3BOAHOM AJI HAX0XKJICHHSI HAMTYYILIEro PelieHNs B IPUKIIaIHbIX

4.5 3aavax, IS OINpeJeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (opMysnod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomerpudeckuii 1 Gpu3ndeckuil cMpici. Beruncinenue uHTerpana no

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh W ONEPUPOBATH TOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a]ad,
OLICHUBATHh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYXKICHHM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEPALMMU HaJ
MHOXECTBAMH; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JPYrux Y4eOHBIX MPEAMETOB; YMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YUCIO, LIEJ0€ YHCIIO,
CTETIeHb C IIEJTBIM TIOKa3aTeeM, KOPEeHb HaTypallbHOW CTENEHH, CTETICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
noKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIIO,  MHOXECTBAa  HAaTypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBHTENBHBIX UYHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHOe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CYMCJIICHHS, yMEHHUE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEHsAMHU U JiorapudmMamu, npeoOpa3oBaHus IPOOHO-paIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3allMCH KOMIUIEKCHBIX 4Hcell (reoMeTpuyecKasi, TPUrOHOMETPHYECKas U
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBAThH
MOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IpPEeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKLMHU, HAauOObIllee U HAUMEHbIIEe 3HAUCHUS
(GyHKLIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBasi ¥ BTOpasi Mpou3BoaHas (QYHKIMU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
MHTETpall; yMEHHE HaXOAMTh ACUMOTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNOoBaHUS (YHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIIWME 3HAueHUs (DYHKIUI; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
peIIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nyecKUX 3a7a4ax; HaXOAUTh MJIOMAJAN U 00BbEMBI PUTYP C TTOMOIIBIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaduKoB (PYHKIUH, HCIOIb30BATh I'PAadUKHU JJIS U3YyUEHUS [IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHMI, HEpPaBEHCTB M 3ajJady C [apaMeTpaMmy; HU300pakaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 33J]a4d U3 00JIaCTH YNPaBJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKCHUA,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U ABJICHUH; IPEICTABIIATD
uHpOpMaIMI0O € TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)nueCKU UCCIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUSAMH: CIIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTOpHBIE (PaKThl U HOPMYIIBL;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN JUIs
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUSI 3aKOHA OOJBIIMX YHUCENl B NMPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHSITh KOMOWHATOPHBIE (DaKTHI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  pEaJbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpsMBIE,
MapaJuIeIbHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy HPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3Yy4YeHHbIE (aKThl U TEOPEMBbl IUIAHUMETPHH; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHSAMU: IUIOMAAL QUTYphl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, napamienenunen, NpusMa, nupamuaa, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBbI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyoOa,

IIPSIMOYTOJIBHOTO ITapajulelIeUIela, MUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYyCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUYEHHUs KOHycCa M LIWJIMHIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPAaHHUKH, (PUTYpPbl U TOBEPXHOCTH
BpalllEHUs], UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHUpOBaTh ONpPEACICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX IeOMETpUYECKUX (QUryp, 000OCHOBHIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOAO0OMS, IO0J0OHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIh30BATH T€OMETPUYECKHUE OTHOIICHHUS
IPY PEeLICHUH 3a]1a4; HAXOAUTh F€OMETPHUUECKUE BEIUYMHBI (JUIMHA, YTOJI,
ioniaib, 00bEM) MpH pElIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, O0O0BEM, IJIOMIAIh TOBEPXHOCTH), HCHOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIO0OHBIX QUTYP
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YMeHne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHEe BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh TMOAXOMAMIMKA METOA s PpeIHICHUs 3a/1a4H;
[IOHUMAaHUE 3HAYUMOCTM MATEMaTUKM B M3Y4YEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX ~NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpAIBHOM cTeneHu. JleicTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTHyeckre Oomepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, NPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BbIpakeHUN

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTeb MaTPHUIIBI
3 OyHKIMU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKIHIA
[IpuMeHeHHe TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs GYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEPXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

II.A. AnumoB 1 1p., «AnreOpa 1 Hayana MareMatudeckoro anammsa 10-11»,
«IIpocsemienne», Mocksa, 2020

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

b.I'. 3uB, «/lunaktuueckue matepuainsl no anredpey, C.-IlerepOypr, 2019 u nocnenyromue
W3IaHUS

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [IOK
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LIOP (emunast KoyuteKIwst IUPPOBBIX 00pPa30BaTEIBHBIX PECYPCOB)



		2025-09-25T17:57:16+0300
	Харитонова Алла Геннадьевна




