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MNOACHUTEJIBHASA 3ATIINCKA

VY4eOHblil Kypc «Anredpa M Hayajla MaT€MaTH4YECKOrO aHAJINW3a» SIBISETCS OJHUM U3 Haubosee
3HAYMMBIX B MpOrpaMMe CpeJHero oOIiero o0pa3oBaHMsl, OCKOJIBKY, C OJJHOMH CTOPOHBI, OH 00ecIeYrBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJs W3y4YeHHs BCEX €CTECTBEHHO-HAy4YHBIX KYypCOB, a C JPYroil CTOpOHBI,
dbopmupyeT oruyeckoe 1 abCTPaKTHOE MBIIIUIEHHE 00yYalOLINXCsl Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOECHUS
MHPOPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH M JPYTUX AUCHUIUIMH. B paMkax maHHOTO
y4eOHOro Kypca oOOydYarolluecs OBJaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIIMpyeT CBOM JIOCTHKEHUS B MATEeMaTHIECKOU popme.

Y4eOHbIi Kypc anreOpbl U HayaJl MaTeMaTHYECKOTO aHajM3a 3aKJIaJbIBACT OCHOBY JJIS YCIIEUIHOTO
OBJIA/IEHUs 3aKOHAMM (DU3UKU, XUMHUU, OMOJIOTUH, TOHUMAHHUsI OCHOBHBIX TEHJCHIMUN pa3BUTHS SKOHOMHUKHU
1 OOIIECTBEHHON H3HM, IO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh UX Ul JajbHENIIEro 0Opa3oBaHUs U B IOBCEIHEBHOM *U3HU. B TO
JKe BpeMsi OBJIaJIeHHE aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMH alreOpbl 1 MaTeMaTU4eCKOro
aHajgM3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTHMHHOCTb, JIOKa3bIBAaTh
YTBEP)KJIEHHS C TOMOIIBI0O HWHAYKIMM U pacCyXaaTb AEIyKTHBHO, HCIIOJNb30BaTh 0000LIIeHne W
KOHKPETHU3aLH1I0, a0CTparupoBaHUE U aHAIOTHIO, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILICHHE.

B xone uzyuyenust yueGHOro Kypca «Aisredpa U Hadajga MaTeMaTHYECKOrO aHalM3a» OOydaroluecs
II0JIy4arOT HOBBII ONBIT PELIEHUS MPUKIAJHBIX 3a/1ad, CaMOCTOSITEIBHOIO IOCTPOEHUS MAaTEMaTHYECKHX
MOJECJIEH pPEAJIbHBIX CHUTYallMi, WHTEPHPETALMM IOJYYECHHBIX PEUICHUH, 3HAKOMATCSI C IpUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE M HUCKYCCTBE, C BBIAAIOIIMMHUCA MAaTEMaTUYECKUMU
OTKPLITUAMHA U UX aBTOPAMMU.

VYuebHslit Kypc 001a/1a€T 3HAUUTEIbHBIM BOCIUTATEILHBIM TOTEHIIMAIIOM, KOTOPBIN peaanu3yeTcs: Kak
yepe3 y4eOHBIM MarepHall, CIOoCOOCTBYIOUINI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS, TaK U 4Yepe3
cnenPuKy y4eOHOU JeATCNBHOCTH, TPEeOYIOMeH TPOJOKUTEIPHON — KOHIIEHTPAIlMd  BHHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYUYEHHBIN Pe3yJIbTar.

B ocHoBe Meronuku oOyuyeHus anreOpe W HadalaM MaTeMAaTU4YeCKOro aHaiu3a JIeKUT
JeSTeIbHOCTHBIA MPUHIUIT 00yYeHHUS.

B crpykrype yuebHOro kypca «Anrebpa M Hayala MaTeMaTHUYECKOTO aHAIM3a» BBIJCIICHBI
CJIEIYIOIINE COJEPIKATETbHO-METOIUYECKHE JTUHUN: «Yncina u BbrMCcIeHUus», «DyHKIUA U TpaQukmy,
«YpaBHEHUsT U HepaBeHCTBa», «Hauvanma marematmueckoro anamusa», «MHOkecTBa M JlorukKa». Bce
OCHOBHBIC COJICPKATEIHHO-METOANYECCKUE JIMHUM M3y4YalOTCs Ha TMPOTSHKEHUU JABYX JIET OOydeHUs Ha
YPOBHE CpeIHEero oOIero oOpa3oBaHHWs, €CTECTBEHHO JOMONHSS JIPYTr ApPyra W MOCTENEHHO HACHIIAsACH
HOBBIMHU T€MaMH M paszjenamu. [[aHHbIN yueOHBIA KypC SBISICTCS HHTETPATUBHBIM, IMOCKOJIBKY OOBEIUHSIET
B cebe coiepaHHe HECKOJIbKUX MATeMaTUYeCKUX IUCIUIUIMH, TaKuX Kak airedpa, TPUTOHOMETPUS,
MaTeMaTUYECKUN aHalli3, TEOpUs MHOXKECTB, MaremaTuyeckas joruka u japyrue. I[lo mepe Toro kak
oOyuJaroluecs: OBJIAJEBAIOT BCE OoJiee MMPOKUM MATEeMATUYECKUM ammapaTtoM, Y HUX TMOCIEI0BATEIbHO
dbopMHpyeTCsT ¥ COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENbh pPEaTbHON CHUTYallHH,
NPUMEHATh 3HAHUS, TOJYYCHHbIE MPH HW3YYEHHH Y4YeOHOro Kypca, Uil PELICHUS CaMOCTOSTEIbHO
chopMyITUPOBAaHHOM MaTEeMAaTHYECKOM 3a7a4i, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConeprxaTtenbHO-MeTOIMYeCKast THHUA «Hucla U BBIYMCICHUS» 3aBepiiacT (popMUpOBaHHE HABHIKOB
UCIIOJIb30BAHUS  JCUCTBUTEIBHBIX YHCET, KOTOpPOe OBUIO HAa4yaTo Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanmsi. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 0c000€ BHUMaHUE yemsieTcs (GOpPMUPOBAHUIO
HABBIKOB PAIMOHAIBHBIX BBIYHUCIICHHI, BKIFOYAIOIINX B CEOS MCIOIb30BAHHE PA3IUYHBIX (HOPM 3arucH
quciia, yYMCHHC [J€JIaTb IIPUKUAKY, BBIIIOJIHATH HpI/I6HI/DKéHHI)Ie BbIYUCJICHUS, OICHHBATh YHCIIOBBIC
BBIPOKCHHUS, paboTaTh C MaTEeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYYAOIIMMCS MHOMXECTBA
HAaTypaJIbHbIX, HOCJIbIX, palUOHAJIIbHBIX WU HeﬁCTBHTeHBHLIX qUCeI JOMOJHAKTCA MHOXCECTBOM KOMIIJICKCHBIX
yucesl. B KaXIOM M3 3THX MHOXXECTB PacCMaTpPHBAIOTCS CBONCTBEHHBIC €My CIelM(UUCCKHE 3aJaud U
OrepalMu: JCJICHUE HAIeNo, ONEPUPOBAHME OCTATKAMH Ha MHOXKECTBE LIEJIBIX YHCEJ, OCOObIC CBOWMCTBA



paIOHANBHBIX M HPPALUOHAIBHBIX YHCEN, apu(METHYEeCKHe OIepalud, a TaKXKe H3BJICUCHUE KOPHS
HaTypaJIbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mcell. biiaronaps mocnenoBareaIbHOMY pacIluPEHHUIO
Kpyra HCIOJb3yEMbIX YHCENI U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NPUMEHEHHUS ISl PEUICHUs] Pa3IUUHbIX
3aga4 GopMUpPYETCs MpeICTaBICHUE O €IUHCTBE MaTEMATUKU KaK HAyKH U €€ pOJii B MOCTPOEHUH Mojiesei
peasbHOro MHpa, HIMPOKO UCTIONB3YIOTCS 00001eHNe M KOHKPETU3aLusl.

JluHns «YpaBHEHHMS M HEPAaBEHCTBAa» pPEAIM3YETCsl Ha MNPOTSDKEHHMM BCEro OOy4YeHHs Ha YPOBHE
cpeaHero oOmero odpa3oBaHMs, IOCKOJIBKY B KaxaoM paszaene [Iporpammsl mpenycMOTPEHO pelieHue
COOTBETCTBYIOLIMX 3ajady. B pe3ynbrate oOydwaromuecss OBJIaJEBAlOT PA3IMYHBIMH METOAAMHU PELICHUs
paloOHaNbHBIX, HPPALMOHAIBHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMUUECKHMX U  TPUTOHOMETPHUYECKHUX
YPaBHEHUH, HEPABEHCTB U CUCTEM, a TAKXKE 3a/1a4, COJEpKaIMX apaMmeTpsl. [losyyeHHbIE yMEHUS HIMPOKO
UCIOJIB3YIOTCS IPU UCCIIEI0OBAaHUM (PYHKIMN ¢ TOMOIIbIO MPOU3BOAHOM, PU PELUICHUH MPUKIAIHBIX 33]a4 U
3aJjay Ha HAXOXJIEHUE HauOOJIbIIMX M HAMMEHbIIUX 3HaueHuH (yHkiuu. JlaHHas copeprkaTesibHas JIUHUSL
BKJIIOYAET B ce0sl Takke (OPMHUpPOBAHUE YMEHHM BBIIOJIHATH pacuérel Mo Gopmynam, npeoOpazoBaHUs
palOHaIbHbBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUI, a TAK)KE BBIPAKEHUH, COJIEPIKALINX
CTeleHu M Jjorapudmsl. bnarogaps HM3y4eHUIO anreOpandyeckoro marepuanga IPOMCXOIUT JalbHeiIee
pa3sBUTHE QJITOPUTMUYECKOT0 M aOCTPAKTHOTO MBILIUICHUS O0O0ydaroumxcsi, (HOpMUPYIOTCS HaBBIKH
JeNYKTUBHBIX PAcCyKICHHUM, paboThl C CHMBOJIBHBIMU (DOpMaMM, NpEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEeHCTB. Ausrebpa mpeiaraetT 3(p(eKTuBHbIE MHCTPYMEHTHI IS
pelIeHus: MPAaKTUYECKUX U €CTECTBEHHO-HAYUHbIX 33/a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKU.

CopepxarenbHo-MeTouueckass JuUHUS «DyHKIUU W TpaduKu» TECHO MeperuieTaeTcs ¢ JIPYyTruMu
JUHUSMHA Y4eOHOTO Kypca, MOCKOJbKY B KAaKOM-TO CMBbICIE 3aJaéT IMOCJIEI0BATEIbHOCTh HW3YUYCHUS
MaTtepuaia. M3ydyeHue creneHHOM, MoKa3aTelbHOM, JorapuMu4eckoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUH,
UX CBOWCTB M rpa)MKOB, HCIOIb30BaHNE (YHKIUHN /IS pElIeHUs 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
peasIbHOM JKM3HM TECHO CBSI3aHO KaK C MaTeMaTHYECKHM aHaJIM30M, TaK M C PElICHHEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oousbllioe BHUMaHUE ynaenseTcss (HOpPMUPOBAHHMIO YMEHHs BBIpaKaTh (OpMyIaMu
3aBHCHUMOCTH MEXKIYy Pa3IMYHbIMH BEIMYMHAMHU, UCCIIEIOBATh MOTyYeHHbIE (DYHKIIMU, CTPOUTH UX TpaduKU.
Marepuan 3TON COAEPKATEIBbHON JMHUM HALEJIEH HA pa3BUTUE YMEHHUHM M HABBIKOB, I103BOJIIOLIMX
BBIp@XKaTh 3aBHCHUMOCTH MEX]y BEIMYMHAMH B pa3IMdHOM QopMe: aHATUTUYECKOW, Trpaduueckod u
cinoBecHOU. Ero wusydeHwe crnocoOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJICHUS, CIHOCOOHOCTH K
0000IIeHHUIO 1 KOHKPETU3alluH, UCTIOIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Havana maTeMaTndeckoro aHajn3a» IMO3BOJSET CYIIECTBEHHO PACLIMPUTh
KpYr Kak MaTeMaTHYeCKHX, TaK W MPUKIAJHBIX 3aj]ad, JOCTYMHBIX OOydYaloOUIMMCS, TaKk Kak y HHX
HOSABISAETCA BO3MOXHOCTb CTPOMTH TpaUKH CIHOXKHBIX (DYHKUMH, ONpenensTh HX HauOoJIbIINE U
HaMMEHBIINE 3HAYCHHUS, BBIUUCIATH IUIOMAAM GUryp U OOBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHUS
mpoueccoB. /laHHas coaeprkaTesbHas TUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOCHUS MaTEMaTHYECKUX
MOJIENIEN peanbHbIX CUTYyalMi, M03BOJISIET HAXOAUTh HAWIy4IlEee PELIECHUE B NPUKIATHBIX, B TOM YHUCIIE
COLIMAJIbHO-)KOHOMHMYECKHX, 3aJlayaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHYE€CKOIO aHalIM3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMAJIBHO-JIOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHI
pacro3HaBaTh IPOSIBJIECHUS 3aKOHOB MAaTEeMATUKU B HayKe, TEXHUKE M UCcKyccTBe. OOydaroliecs y3HaKT O
BBIJIAIOIINXCS pe3yJIbTaTax, NOJYYESHHBIX B XO/I€ pa3BUTHsI MaTeMAaTUKU KaK HaAyKH, U 00 UX aBTOpax.

CO,Z[Cp)KaTCJ'ILHO-MeTOI[I/I‘-ICCKaH TUHAS «MHOXECTBa U JIOTHKa» BKIIFOYACT B CEOS JIEMEHTHI TCOpUU
MHO>KECTB U MaTeMaTHUYECKOM JIOTHKH. TCOpeTI/IKO-MHO)KCCTBeHHble NpeaACTaBJICHUA IPOHU3BIBAIOT BCCh
KypcC IIKOJbHOM MaTeMaTHUKU U npeajiararoT HanOoJee }/HI/IBepcaJ'IBHBII\/’I SA3BIK, 06LeﬂHHHIOHIHﬁ BCC pas3icJibl
MaTEeMaTUKU U €& HpI/IJ'IO)KeHI/II\/’I, OHHU CBA3BIBAIOT PA3HBIC MATEMATUYCCKUC JUCHUIIJIMHBI U UX ITPHUIJIOKCHUS B
CINHOC 1ICJI0C. HOSTOMy BaXXHO JaTb BO3MOXKHOCTDH O6y‘-I3.IOH_IeMYCH IIOHUMAThb TeOpeTI/IKO-MHO)KeCTBCHHHﬁ
SA3BIK COBpeMeHHOﬁ MAaTCMAaTUKNU W HUCIIOJb30BATH €ro MJIAd BBIPAKCHUA CBOHX MBICJICH. prrI/IM Ba’>XHbBIM
MMPU3HAKOM MATCMATHUKKU KAK HAYKH CJICAYCT IPU3HATH CBOI\/'ICTBGHHYIO en CTPOroCTb 000CHOBaHUN U
CJIC€JOBAaHUC OHp@}ICJ'IéHHI)IM npaBujiaM IIOCTPOCHUA JTOKAa3aTCIIbLCTB. 3HAKOMCTBO C DJIEMCHTaMU
MaTeMaTH4ECKOM JIOTUKH CHOCO6CTByeT Pa3BUTHIO JIOTUYCCKOI'0 MBIINIJICHUA 06yqafou11/1xc;1, IIO3BOJIACT UM
CTPOUTH CBOU PACCYKACHUA HAa OCHOBEC JIOTHYCCKUX IIPaBUII, (bopMpreT HaBbIKHW KPUTUYCCKOI'O MBIIIJICHHA.



B ydeOHOM Kypce «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIM33» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJIEIIMPOBAHMS, KOTOpPhIE TPU3BaHBI CIIOCOOCTBOBATh (POPMHUPOBAHHIO HABBIKOB
MOCTPOCHUS MOJETICH pealbHbIX CUTYAIlHid, UCCIEIOBAHMUS ITUX MOJIENIEH ¢ MOMOIIBIO anmapara anreopsl u
MaTeMaTHYECKOTO aHallu3a, WHTEPIpPETAllMH TIOJIYYCHHBIX pe3yJbTaToB. Takwe 3afaHusi BIUICTCHBI B
KOKIBIA U3 Pa3/IeNioB MPOTPaMMBbI, MOCKOJIBKY BeCh MaTepuai y4eOHOTo Kypca IUPOKO UCTIONB3YETCS IS
peleHns MPUKITATHBIX 3a1a4. [Ipy pereHuu peanbHbIX MPAKTUYECKHX 3ajad OOydaroliuecs pa3BUBAIOT
Ha6JIIOI[aT€JIBHOCTB, YMCHHUEC HAXOAUTb 3aKOHOMCPHOCTH, a6CTpaFI/IpOBaTBC$I, HUCIIOJIBb30BaTh AaHAJIOI'UIO,
00001maTh W KOHKPETH3UPOBATh IMpobiemMy. JlearenbHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJHBIX 33/1a4 OpraHu3yeTcs B Ipollecce M3y4YeHHs BCEX TeM y4eOHOro Kypca «AnreOpa m Havana
MaTEeMaTHYECKOTO aHAIIN3a).

Ha u3yuenue yueOHOTO Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHaIn3a» OTBOAMTCS 272 daca: B
10 xnacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HeZeII0).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCIEHUSA

Panmonaneupie  uynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TMPOILEHTHI, OECKOHEYHbIE
nepuoanueckue apoou. [lpumenenne aApodeit U MPOLEHTOB IS PEIICHUS TPUKIAAHBIX 33/1a4 U3 Pa3IMUHbIX
OTpaciieil 3HaHWI U peabHOMN KU3HHU.

JlelictBuTenpHbIC YKclia. PanMoHaNbHBIE W UppaAIMOHATBHBIC YHCTa. ApUPMETHUSCKHUE OIEpaIiiu ¢
NeHCTBUTEIBHBIMUA UYKCIaMH. MoOJynb JIeHCTBUTENBHOTO 4YHCIa M ero cpoiictBa. [IpubnmxEéHHbIE
BBIYMCIICHHUS], IPABUIIA OKPYTIICHUS, TPUKUIKA U OIIEHKA pe3ysIbTaTa BEIUUCICHUH.

Crenenb ¢ uensiM mokaszaTteneM. bunom Herorona. Mcmonb3oBanue monxopsmied (opMbl 3amucu
JNENUCTBUTEIBHBIX YUCEI JIJISl PEIICHUS MPAKTHUECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX.

ApudmeTrdeckuii KOpeHb HATYpaIbHOM CTETICHH M €T0 CBOMCTBA.

CremneHb ¢ pallioOHAIbHBIM MMOKA3aTeIeM U €€ CBOMCTBA, CTETICHD C ICMCTBUTEIILHBIM [TOKA3aTEIIEM.

Jlorapudm yucna. CpoiictBa norapudma. JlecaTuunble U HaTypaIbHbIE JIOTaApUPMBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHT€HC YHCIIOBOTO aprymMeHTa. APKCUHYC, apKKOCHUHYC M apKTaHTEHC
YHUCJIOBOT'O apTyMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS. PaBHOCHIbHBIE
YpaBHEHUS U ypaBHEHUs-ClenCcTBUs. HepaBeHCTBO, penieHue HepaBeHCTBA.

OCHOBHBIE METOABI PELICHUS LENbIX U JAPOOHO-pAllMOHAIBHBIX YypaBHEHHH U HEpPaBEHCTB.
MHorouieHsl OT OJHOM NepeMeHHOH. [lereHne MHOroudjieHa Ha MHOTro4djieH ¢ octaTkoM. Teopema besy.
MHorousnens! ¢ nenbiMu koddduuuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHH, COJIEPIKALINX CTENIEHH U KOPHH.

WppanmonaneHele ypaBHeHNsA. OCHOBHbBIE METObI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

IToka3zaTenbHble ypaBHEHUs. OCHOBHBIE METO/IbI PEIIEHUS IT0KA3ATENbHBIX YPaBHEHUH.

[TpeoOpa3oBanue BBIPAKEHUHN, COAEPIKAIINX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUSI TOTapUPMHUUECKUX YPaBHEHUI.

OcHoBHBIE TpUroHOMeTpHueckue Qopmynbl. [IpeoOpa3zoBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUH.

Pemenne cucreMm JNMHENWHBIX ypaBHEHMI. MaTpuua cucreMbl JMHEWHBIX ypaBHeHUH. Omnpenenurenb
MaTpullbl 2X2, €ro TEOMETPUYECKHM CMBICI W CBOWCTBA, BBIYMCICHUE €ro 3HAYCHUs, NPUMEHEHUE
OIIpEAEIUTENS Ul PEIIEHUS CUCTEMBI JINHEHHBIX ypaBHEHMH. PeleHue npukiaaHbIX 3a1ad ¢ NOMOIIbIO
CHUCTEMbl JIMHEWHBIX YypaBHeHHU. McciemoBaHue TOCTPOCHHOM MOJEIM C TIOMOIIBIO MATPUIl H
ONPEICIIUTEIICH.

[TocTpoeHre MaTeMaTHYECKUX MOJENECH pealbHON CHTYallMU C MOMOIIbIO YPAaBHEHU M HEPABEHCTB.
IIpuMeHeHne ypaBHEHUII M HEPAaBEHCTB K PEIIEHUI0 MAaTEMATUYECKUMX 3alad M 3ajad U3 Pa3INYHBIX
oOJacTelt HAyKH W peaIbHON KU3HH.



DYyHKUMH U TPaPUKU

@Oynkiys, crnocodbl 3amaHus (yHkiuu. B3anmuo oOpatHble ¢yHkumu. Kommosuimst ¢yHKUuIL.
I'paduk pynkumu. dnementapHsle npeodpazoBanus rpadukoB QyHKIUHA.

OO6nacte onpeaeneHus M MHOXKECTBO 3HaueHMd ¢yHkumu. Hymm ¢ynkumu.  IlpomexyTtku
3HaKomnoctosiHcTBa. YérHble U Heu€rtHble ¢yHkuuu. [lepuogmueckue  Qynkuuu. IlpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcumMyMbl U MUHUMYMbI (pyHKIMu. Hambosbliee 1 HauMeHblee 3HAYCHUS
(GYHKIUN Ha IPOMEXKYTKE.

JluneiiHas, KBagpaTHyHas M JApOOHO-JIMHEHHas (QYHKUMU. DJIEMEHTapHOE HCCIEJ0BaHHE U
MOCTPOEHUE X TPadUKOB.

CrenenHas QyHKUUS ¢ HaTypalbHbIM U LeJbIM noka3atenem. EE cBoiictBa u rpagux. CpoiicTBa u
rpaduK KOpHS n-oi cTeneHu Kak (yHKIUU OOpPAaTHOM CTENEHU C HaTypalbHbIM MTOKA3aTEJIEM.

[Toka3zarenbHas u jgorapupmuueckas GyHKIMU, UX CBOMCTBA M rpaduku. Vcnonbp3oBanue rpagukos
GyHKIMH 115 peleHus ypaBHEeHUH.

TpuroHomerpuyeckass OKPYXHOCTb, OIpEIeNeHHEe TPUTOHOMETPHUUECKUX (YHKLUUH YHCIOBOTO
apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B peajJbHBIX IHpoleccax U sBIeHUsAX. [paduku peanbHBIX
3aBHCHMOCTEH.

Hauyana mareMaTHuecKkoro aHajamusa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a7jaHNs TOCIIEA0BaTEIbHOCTEH. MeTol MaTeMaTH4eCKON MHAYKLUH.
MOHOTOHHBIE U OTPaHUUYEHHBIE MOCIEI0BATENLHOCTH. VICTOpHS BOZHUKHOBEHHUSI MaTEMaTHUECKOTO aHaIn3a
KaK aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudpmernueckass MW reoMmeTpuueckas Imporpeccuu. beckoHeuHO yObIBaromias TreoMeTpuyecKas
nporpeccusi. Cymma  OeckOHEYHO  yOBIBAIOIIEH TEOMETPUYECKOW  mporpeccuu. JIuHeHHBIM U
JKCIIOHEHIHAIBHBIN pocT. Uucino e. dopmysna CIOXKHBIX IPOLEHTOB. Vcmonap30BaHME IPOrpeccuy AJIs
pEILIEHNUS PEANBHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepoiBHble GyHKIMU U UX cBoiicTBa. ToUkHM pa3peiBa. AcUMNTOTH rpadukoB ¢yHkimii. CBoHCTBa
(GyHKUIMI HENpepbIBHBIX Ha OTpe3ke. MeTox MHTEpBaIoB Ui pelleHus] HepaBeHCTB. [IprMeHeHne cBOWCTB
HENPEepbIBHBIX (PYHKIMN I peleHus 3a1au.

IlepBas u BTOpas mpousBoaHble (QyHKUuH. OnpeneneHue, reoOMETPUYECKU M (U3NYECKUH CMBICT
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHOM K rpaduKy QyHKIIUH.

ITponsBosHble 3neMeHTapHbIX (yHKIMHA. Ilpou3BogHast cymMMbl, TNPOU3BENEHHS, YAaCTHOIO U
KOMIO3UINH (PYHKINH.

MHo:kecTBA M JIOTHKA

MHoOkecTBO, onepanyMy HajJl MHOKECTBAMH U MX cBOMcTBa. [[narpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO aIllrapara Iajid OIMMCaHus PCaJIbHBIX HNPOLUECCOB U SIBJIGHI/Ifl, npu peUICHUU
3aJa4 U3 IpYruX yu4eOHbIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MAaTeMaTUYECKOTO OOBEKTa, CIEACTBHE, JOKAa3aTENbCTBO,
PAaBHOCUJIbHBIE YPaBHEHUS.

11 KJIACC

Yucina ¥ BbIYMCICHUSA

HartypanbHable u nenble uucna. IlpumMeHeHne NpU3HAKOB AETMMOCTH LENbIX YHCEN, HAauOOJIbLIMHA
obmmii aenmutensd (manee — HOJl) u Haumenswinee obmiee kpatHoe (manee — HOK), ocTatkoB mo MoayIito,
anroputMa EBKknna ais pemeHus 3aad B UENbIX YUCIIax.

KommuiekcHsle uncna. Anredpandeckast 1 TpUroHoMeTpudeckasi (POpMbl 3aIIMCH KOMIUIEKCHOTO YHCIa.
ApupmeTrnueckue omnepauuud ¢ KOMIUIEKCHBIMH 4HclaMH. [300pakeHune KOMIUIEKCHBIX 4YHCeN Ha
KOOPJMHATHOM IIocKocTH. @opMyna Myaspa. KopHu n-oii cteneHu n3 KOMIIEKCHOro uncia. [Ipumenenue
KOMILIEKCHBIX YHMCEN JUIs pelieHus (PU3NIECKUX M FeOMETPUUECKUX 3a/1au.

YpaBHeHUsI 1 HEPABEHCTBA
Cucrema u COBOKYITHOCTb ypaBHeHI/IfI 1 HCPABCHCTB. PaBHoCUIBbHBIE CHCTEMBI U CUCTCEMBbI-CJICACTBUA.
PaBHOCHIIbHBIE HEPaBEHCTBA.



O10op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOILIBIO TPUTOHOMETPHUECKOW OKPY>KHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS MTOKAa3aTEIbHBIX U JIOTAapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHNS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METOJbl PELIECHUS] CUCTEM U COBOKYIHOCTEW palMOHAJIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeIbHbIX U JIOrapu(pMUUECKUX YPaBHEHHH.

YpaBHEHUs], HEPAaBEHCTBA U CUCTEMBI € ITapaMeTPaMHU.

[IpuMeHeHNEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKHX 3alad WU 3a1ad U3
Pa3NIUYHbIX 001aCTe HAYKH U PEaTbHOM KU3HHU, MHTEPIPETALUS OTYYSHHBIX Pe3yIbTaToB.

DOYyHKUHMH U TPAaPUKHU

I'padpuk xomnosunuu ¢yHkuui. ['eomerpuyeckue o00pa3bl ypaBHEHMH UM HEPABEHCTB Ha
KOOPJMHATHOH TIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U IPaPUKH.

I'paduueckue MeTonbl pelieHusl YpaBHEHU M HepaBeHCTB. I'paduyeckre MeToabl peleHus 3a1ad ¢
napaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKUMI I HCCIEAOBAaHMS IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PEUICHUHU 3aJ1a4 U3 IPYTUX YU€OHBIX MPEAMETOB U peaabHON KU3HU.

Hauyana MmaTeMaTH4YeCKOro aHAIu3a

[TpuMeHeHHEe TPOM3BOJHONW K HCCICAOBAaHHMIO (YHKIHH HA MOHOTOHHOCTh W 3KCTPEMYMBI.
HaxosxaeHne HanOObIEro ¥ HAMMEHBIIIETO 3HAYCHUH HETIPEPHIBHOM (DYHKIIMH HA OTPE3Ke.

[TprMeHeHrEe MPOU3BOMAHON I HAXOKACHHMS HAWIYYIEro PEIICHHsS B MPHUKIAJHBIX 3a1adax, s
OTIpEe/ICIICHUS] CKOPOCTH U YCKOPEHHUS Tpoliecca, 3aaHHOro (GopMyIIoi Wit rpahuKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IepBOOOpasHbIX. IlepBoOOpasHbie dJI€MEHTAPHBIX (YHKIIHI.
[TpaBuiIa HaXOXKICHHS IEPBOOOPA3HBIX.

Wurterpan. ['eoMeTpruecKuii CMBICI HHTErpajia. Beraucienne onpeaeiéHHOro naTerpaia mo Gopmyiie
Herotona-Jleiionuma.

[TprMeHeHre MHTErpaia I HaXOXICHHS IUIOMIAACH MIOCKUX (QUTYp U 00OBEMOB T'€OMETPHUECKUX
TeJ.

[Tpumeps! perrenuit auddepeHranbHpIX ypaBHEHHH. MaTeMaTHUeCKOe MOJIEINPOBAHUE PEaTbHBIX
MPOIIECCOB ¢ MOMOIIBIO AU hepeHIInATBHBIX YPABHEHUIA.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YHEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YT'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rPaskIAHCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH O0YYArOIMIET0oCs] KaK aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
POCCHIICKOTO 00111ecTBa, MPEACTaBICHHE O MAaTeMAaTHMYECKHMX OCHOBaxX (YHKIIMOHUPOBAHHS DPAa3TUIHBIX
CTPYKTYp, SIBICHUH, TPOIENyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W JPYroe), yMeHHE
B3aMMO/ICCTBOBATh C COIIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUH C MX (DYHKITUSIMU W HA3HAUYCHUEM;

2) NATPHOTHYECKOr0 BOCIIUTAHUA:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakJaHCKON HWIAEHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U
HACTOSALLIEMY POCCHUMCKOW MAaTEMATUKHU, LIECHHOCTHOE OTHOILLIEHUE K JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB
Y POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHSX,
cdepax IKOHOMUKH;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUYECKOrO IOBEJACHUS, CBSI3aHHOTO C IMPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHUNM HAyKH U
JeSITeNbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3CTETUYECKOr0 BOCIIUTAHUSA:

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKIKOYasg OCTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJ/1a4, PEIICHUH, PACCyK/IeHNH, BOCIPUUMYUBOCTh K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMIHbIX
BUJIOB UCKYCCTBA;



5) (pusnyecKoro BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh YMEHHS TNPUMEHATH MaTeMaTHYecKhe 3HaHWs B HHTEpecax 370pOBOTO U
Oe3omacHoro oOpa3a KH3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (37I0pOBOE THTAaHHE,
cOaJIaHCUPOBAHHBIN PEXHUM 3aHATHA M OTHbIXa, peryJspHas (Qu3nyeckas aKTUBHOCTBH), (u3nyeckoe
COBEpIIICHCTBOBAHUE TIPU 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIBHOMN JAESITEIHLHOCTHIO;

6) TPY/I0BOI'0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYyIy, OCO3HAaHHE IIEHHOCTH TPYJOJIIOOUs, HWHTEpeC K pa3iIuuHbM cdepam
pohecCHOHaNbHOM AEITEeIbHOCTH, CBA3aHHBIM C MaTeMaTUKON U €€ MPUIOKEHHUSIMH, YMEHHUE COBEpILATh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CamMOOOpa30BaHWIO HA TMPOTSHKCHHH BCEH KU3HU,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHYECKUX 3a/1a4 MATEeMAaTUIECKOW HAIIPABICHHOCTH;

7) 3KO0JIOTHYeCKOT0 BOCIIUTAHUSA

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYPBI, MOHMMAHUE BIUSHUS COIMATBLHO-IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSHUE MPHUPOJHON M COLMAIBbHON Cpelbl, OCO3HAaHWE TIJI00AJBLHOTO XapakTepa
IKOJIOTMYECKUX TPOOJIeM, OpUEHTAIMsI Ha NMPUMEHEHHWE MaTEeMaTHUeCKUX 3HAHWUU ISl PeUIeHHs 3aaad B
o0nacTu OKpy»Karomiel cpelibl, IUIAHUPOBAHHME IOCTYNKOB M OLEHKH HX BO3MOXHBIX IOCIEICTBUM IS
OKpY>Karollen Cpeibl;

8) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKU U
OOIIECTBEHHOI MPaKTUKHU, MOHMMaHUE MaTeMaTUYeCKOM HayKu Kak cepbl 4eloBeUYeCKOW AesTeIbHOCTH,
9TamoB €€ pa3BUTUSA W 3HAYUMOCTH JUIsI PA3BUTHS IMBWIM3AIMH, OBIIAJICHHE SI3BIKOM MATEMaTUKH W
MaTeMaTHYeCKOil KyJbTYpOil KaK CpeICTBOM IIO3HAHUS MHpA, TOTOBHOCTH OCYUIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENLCKYIO ACSITETLHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe JeliCcTBUS

Ba3zoBrble Jloru4eckue AeicTBus:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKKM MAaTEMaTUYeCKHX OOBEKTOB, IOHATHUH,
OTHOLIEHUH MEXKIY MOHATHSAMHU, (GOPMYIMPOBATH OINpPEJENICHHs MOHITUM, YCTaHABIMBATH CYLIECTBEHHbIN
NPU3HAK KiacCU(UKALUU, OCHOBAHMS JUIs 000OIIEHUS ¥ CPABHEHUS], KPUTEPHH ITPOBOIMMOTO aHATIN3A;

BOCIIPUHUMATh, (POPMYIMPOBATH U NIPEOOPA30BBIBATH CYXkAECHUS: YTBEPAUTEIbHBIE U OTpULIATEIbHbIE,
eIMHUYHBIC, YACTHbIE U OOIIKE, YCIOBHBIE;

BBISIBJIATh MaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M NPOTUBOpEYMs B (PakTax, JAHHBIX,
HaOJIOICHUAX U YTBEPKACHUSAX, TIPeAIaraTh KpUTEPUH /7S BHISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTMKH, J€TyKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSATENIBHO JIOKA3aTeNbCTBA MATEMAaTHUYECKMX YTBEpXkKAECHUH (IpsMble U OT
NPOTUBHOTO), BBICTPaMBATh APryMEHTALMIO, MPUBOAUTH HPUMEPHI M KOHTPIPHUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXJI€HHsI U BBIBOIbI;

BBIOMpATh crioco0 peleHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BHIOMPAThH
HaunOoJiee MOAXOIAIUN ¢ yUETOM CaMOCTOSITEIILHO BbIJICIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibCKue AeiCTBHA:

UCIIOJIB30BaTh BOIPOCHI KaK UCCIICIOBATEIbCKHI MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
¢bukcupymoolye npoTuBopedre, npoliaeMy, yCTaHaBIMBATh MCKOMOE M JaHHOE, (pOpPMHUpPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIUI0, MHCHUCE;

[POBOJIUTh CaMOCTOSITEIBHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCICIO0BAHUE II0 YCTAHOBJICHHUIO
0COOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHUS, NPOIIECCA, BBIABICHUIO 3aBHUCUMOCTEH MEKIY
O6’BeKTaMI/I, SIBJICHUSIMU, HpOHeCCﬂMI/I;

CaMOCTOSITENILHO ~ (pOPMYJIUPOBaTh OOOOIIEHUS W  BBIBOJBI 10 pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, HCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000IIIEHNI;

HpOFHOSI/IpOBaTI) BO3MOXXHOC paSBI/ITI/IC Hpouecca, a TaKXE BbIIABUI'ATH HpCI[HOJ'IO)KCHI/ISI 0O €10
Pa3BUTHU B HOBBIX YCJIOBUSIX.



Pabora ¢ unopmanmeii:

BBISIBJIATh J€(PUUNTH UH(OPMAIMK, JaHHBIX, HEOOXOAUMBIX IJIi OTBETA HA BONPOC M JJS PELICHUs
3aJa4y;

BbIOMpPATh MH(OPMAIMIO U3 UCTOYHMKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATH3HPOBATH U
MHTEPIPETHPOBATH MHPOPMAIIUIO Pa3IMYHBIX BUIOB U ()OPM IPEICTABICHHUS;

CTPYKTypUpOBaThb HMH(MOpMAIMIO, MPEACTaBIATh €€ B pa3IMuHbBIX (opMax, WILIIOCTPUPOBAThH
rpauuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JeHCcTBHSA

Oo0menue:

BOCHPHUHUMATH U (DOPMYJTHPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHSIMHM M LEIAMHU OOIICHHMS, SICHO,
TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3peH1/151 B YCTHBIX 1 IIMCBMCHHBIX TEKCTaX, AaBaTbhb IIOSICHCHHUA I10
XOJIy peIlIeHUs 3a7aui, KOMMEHTHPOBATh IMOJTYYCHHBIN pe3y/bTar;

B x0JIe¢ 00CYKJIEHUS 3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOH TeMbI, POOJIEMBI, perraeMoit
3aJ1a4M, BBICKA3bIBATh MJICH, HAILICJICHHBIC Ha TIOUCK PEIICHHS, CONIOCTABJIATh CBOM CYKJICHHUS C CYKICHUIMHU
JAPYTUX YYacCTHUKOB [MAJIOTa, OOHApY)KMBAaTh pasziIMYUe M CXOJICTBO TMO3MIWH, B KOPPEKTHOH Qopme
(bopMyJIHPOBATh Pa3HOIIACHS, CBOM BO3PAKCHHUS;

HpeI[CTaBJISITI) pe3y.]'IBTaTI)I peIHeHI/ISI 3aJa4i, 'E)KCHepI/IMeHTa, HUCCIICAOBAaHUA, HpOGKTa,
CaMOCTOSITEJILHO BBIOMpaTh (OpPMAT BBICTYIUICHUS ¢ YYETOM 3aJad MPEe3eHTAIlMM W OocoOeHHOCTEeH
ayTUTOPHH.

Pery/siTUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE /IeiicTBUSA
Camoopranusanms:

COCTABJIATh IUIAH, AJTOPUTM PpEIICHUS 3a7adyd, BBIOMpaTh CIOCOO pelieHHsl ¢ y4ETOM HMEIOIIHUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAapHUAHTHI PEHICHUH C
y4€TOM HOBOI MH(OpMAIHH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIN HHTEJVIEKT:

BJaJIeTh HAaBbIKAMH I103HABATEIbHON pe(IeKCUM KaK OCO3HAaHUS COBEpIIAeMbIX JCHCTBUI H
MBICJIMTENBHBIX MPOLECCOB, X PE3YJIbTATOB, BIAAETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS Mpolecca
U pe3yJbTaTa peleHUsl MaTEMAaTUYECKOM 3a/1auH;

IIPEIBHIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTbH IIPH PELIEHUM 3a7a4d, BHOCUTh KOPPEKTUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlIGHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pE3yJbTaTa IEIU U YCIOBHSM, OOBACHATh NPUYMHBI JOCTHXKEHUS WIIU
HEJIOCTHKEHHUS PE3yJIbTAaTOB JESITEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eSITEIBHOCTD:

MOHUMATh M HCIOJBh30BATh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYAJTbHOH pabOTHl MPHU PEIICHUH
yueOHBIX 3a/1a4, MPUHUMATh LeJIb COBMECTHOH NESATEIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, pactpenemnsaTh BUIbI pabOT, TO0rOBApUBATHCS, 0OCYKIATh MPOIECC U PEe3yIbTaT padboThl, 0000IIaTh
MHEHHUS HECKOJIBbKUX JIIO/IEH;

y4acTBOBaTh B I'PYHNOBLIX (opMax padoThl (00CyXeHUsl, 0OOMEH MHEHMH, «MO3IOBbIE LITYPMbI» U
MHbIE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPIAMHUPOBATH CBOU JIEHCTBUS C IPYTUMH WiIEHAMH KOMAaH/IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMHU
B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOydenus B 10 kjacce 0Oydaromuics MOJyIUT CIEAYIOIINE MPEAMETHBIC PE3yiabTaThl IO
OTJENBHBIM TeMaM pabouel mporpaMMbl y4eOHOTO Kypca « Anredpa 1 Hadajaa MaTeMaTHIeCKOTO aHATH3a):

Yucia 1 BLIYHCJIEHUA:



CBOOOJHO ONEpUPOBATh MOHATHSIMM: PALUOHAIBHOE YHCIIO, OECKOHEUHas IMepuoanveckas apoOb,
IPOLIEHTh], HMPPALMOHAIBHOE YHCIO, MHOXXECTBA pPALMOHAIBHBIX W JIEHCTBUTENBHBIX YHCEN, MOJYJIb
JNIeUCTBUTEILHOIO YHCIIA;

IPUMEHATH JpOoOU M MPOLEHTHI Ul PEUICHUs NPUKIAJHBIX 3a/1a4 U3 PAa3JIUYHBIX OTpaciell 3HaHUH U
peanbHOU KU3HU;

IPUMEHATh NPUONMKEHHbBIE BBIYMCIECHUS, MpaBUa OKPYIVIEHUs, NMPUKHIKY M OLEHKY pe3yjbTaTa
BBIYHCIICHUI;

CBOOOJHO ONEpPHPOBATH IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeJIeM, HCIOJIb30BATh MOIXOASALIYIO
dbopmy 3anucu AeWCTBUTETBHBIX YHCEN Ul PEIICHHUS MTPAKTUYECKHUX 3a/1a4 U PECTABICHUS JaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTENEHHU;

CBOOO/THO OIIEPUPOBATH MOHATUEM: CTEIICHb C PALIMOHATBHBIM ITOKa3aTelIeM;

CBOOO/JHO ONEPUPOBATH MOHATUAMU: JIOTAapU(M YHCIA, AECATHUHBIE U HaTypallbHbIE JIOTapU(MBI;

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHUCIIOBOTO apTryMEHTa;

OIIEpPUPOBAThH MOHATHIMHU: APKCUHYC, APKKOCHHYC M apKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHus1 M HepaBeHCTBa:

CBOOO/THO ONIEPUPOBATH MOHATHAMMU: TOXKAECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHHUS
U ypaBHEHUS-CIIEACTBYSI, pABHOCUJIbHbIE HEPABEHCTBA;

INPUMEHSATh pa3IM4YHbIe METOJbl PEIICHHS PalMOHAJIBHBIX U JAPOOHO-PALMOHANBHBIX YpaBHEHHUH,
MIPUMEHSATh METOJl UHTEPBAJIOB JIJISl pELIEHHsI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMH: MHOTOWIEH OT OJHOW MEepPeMEHHOW, MHOTOWIEH C IEeJbIMU
KO3 duIMeHTaMH, KOPHH MHOIOWIEHA, MPUMEHSTHh JEJIEHHE MHOTOWJIE€Ha Ha MHOIOWIEH C OCTaTKOM,
TeopeMy besy u teopemy Buera i pemienus 3anauy;

CcBOOO/JIHO ONEpUPOBATH MMOHATHSAMHU: CHUCTEMa JIMHEHWHBIX YypaBHEHUN, MaTpUla, OIPEICIIUTENb
MaTpulbl 2 X2 W €ro reoMETPUYECKHIl CMBICI, HCIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 i
BBIUMCJICHHUSI €r0 3HAYEHMsI, NMPUMEHSATh ONPEACIUTENN JUIsl PELICHHUs] CUCTEMbl JMHEWHBIX YPaBHEHMH,
MOJIEJIMPOBaTh pPEAbHBIE CUTyallud C IIOMOLIBIO CHCTEMBl JIMHEHHBIX YPAaBHEHWH, MCCIEN0BATh
MIOCTPOEHHBIE MOJIENIN C IIOMOILBIO MATPHIL U ONPEENIUTENEH, UHTEPIPETUPOBATD MTOJIYYEHHBIHN pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI ¢ KOPHSAMU /s IPeoOpa30BaHus BRIPAKEHUI;

BBIIIOJHATh IPEOOPa30BaHUs YMCIOBBIX BBIPAKEHUH, COJEP)KALIMX CTENEHW C palMOHAIbHBIM
II0Ka3aTeNeM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /uisd mpeodpa3oBaHus JorapuMUUECKuX BbIPAXKEHUI;

CBOOOJTHO OIEpPUPOBATh MOHATUAMU: HMPpPALMOHANbHbBIE, IIOKa3aTelbHble U Jorapudmuyeckue
YpaBHEHHUS, HAXOAUTh HUX PELICHHUS C MOMOUIbI0 PABHOCWIIBHBIX MEPEXO/0B WM OCYLIECTBIISAS MPOBEPKY
KOpHEH;

IIPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYJIbl sl MpeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPAKCHU;

CBOOO/JIHO ONEpUPOBATH IOHSATUEM: TPUTOHOMETPUYECKOE YypaBHEHUE, NPUMEHATh HEOOXOAMMBbIE
(bopMyIIbI 17151 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh pealibHble CUTyallud Ha SI3bIKE aireOpbl, COCTaBJISATh BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA [0 YCIOBHUIO 3aJauyM, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAaHUEM ammapara
anreopsl.

@OyHkuuu u rpadpuxku:

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: (YHKLHUSA, CHOCOOBI 3ahaHus (DyHKIMM, B3aUMHO OOpaTHbIE
byHKIMM, KOMIO3UIHUs QyHKIMA, TpaduK GYHKINH, BHITIOTHITH AJIEMEHTApHbBIE TIPeo0pa3oBaHus rpadukoB
(hyHKIIHI;

CBOOOJTHO OTIEPHPOBATH MOHATHSIMH: 00JACTh ONPENEICHUSI U MHOKECTBO 3HAYCHUN (DYHKIMH, HYIH
(GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIIEPHPOBATH TOHATHSAMH: YETHBIE M HEYETHBIE (YHKLIWHU, MEPHOAMYECKHE (DYHKIUH,
MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl 1 MUHUMYMbI (DYHKLIMH, HauOOJIblIee U HaMMEHbIlIee
3Ha4YeHHE PYHKIUHU HA IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATH MOHATUSIMH: CTENEHHAs (PYHKLUS C HATypalbHbIM M LEJIBIM IOKa3aTeleM,
rpaduK CTEereHHOH (YHKIMU C HATypaJbHBIM W IENBIM IOKa3aTejeM, rpaduK KOpHS N-OM CTETNEeHH Kak
(GyHKIMN 0OpaTHOM CTENEHM ¢ HATypaJIbHbIM MTOKa3aTeseM;



ONEpPUPOBATh TOHATHAMM: JIMHEHHas, KBagpaTHUHAss W ApOOHO-IMHEHHAs (QYHKUUH, BBIOIHITDH
AIIEMEHTapHOE HCCIe0BaHNE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMHM: NOKa3aTelbHas M jorapudmuyeckas (QyHKIHUH, UX CBOWCTBA U
rpaduKH, UCIIOJIB30BaTh UX IpaUKH IS pelIeHUs YPaBHEHUH;

CBOOOJHO  OMEpPUPOBaTH  TMOHATUAMHU:  TPUTOHOMETPUYECKAss  OKPYKHOCTb,  ONpEICIICHHE
TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apryMEHTa;

UCTIONIb30BaTh TpapuKH PYHKIUH ISl UCCIIEJOBAHUS TPOLIECCOB U 3aBUCUMOCTEH MPH pEeIIeHUH 3a/1a4
U3 JpYyrux Yy4deOHBIX MpPEAMETOB W pPEaJbHOW JKU3HU, BBIpaXaTb (QOpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Hauyana MmaTeMaTH4eCKOro aHaJIM3a:

cBOOO/HO OIEpPUPOBATh MOHATUSAMU: apumeTnyeckas U reoMeTpudeckas nporpeccus, 6€CKOHEUHO
yOBIBaroIasi reoMeTpudecKas MPOrpeccus, JMHEHHBIH M SKCIOHEHIHAJIbHBIA pPOCT, (opMysa CIOKHBIX
IIPOLIEHTOB, UMETh NMPECTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUM U PELICHUs PEAJIbHBIX 3a]a4 IIPUKIAHOTO XapaKTepa;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: MOCIEA0BATEIBHOCTh, CIIOCOOBI 33JaHUs M1OCIIEJ0BATEILHOCTEH,
MOHOTOHHBIE U OIPAaHUYEHHBIE I1OCJIEOBATEIBHOCTH, ITOHMMATh OCHOBBI 3apOKICHMSI MaTEMaTHYECKOIO
aHaJIM3a KaK aHajau3a OCCKOHEYHO MaJbIX;

CBOOOJHO ONEpUpOBaTh HMOHATHSAMM: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka (QyHKIUH,
acUMMNTOTHI rpaduka QpyHKINU;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMSA, HENpEepbIBHAS HA OTpPe3Ke, NPUMEHATh CBOHCTBA
HENPEepbIBHBIX (PYHKIMN I pelleHus 3a1a4;

CBOOOJHO OINEpPUPOBATH MNOHATHSAMM: IEpBas U BTOpas MPOU3BOJHBIC (YHKLMH, KacaTeslbHas K
rpaduKy QyHKIUH;

BBIUUCIIATh MPOM3BOJHBIE CYMMBI, NPOU3BEICHUS, YACTHOIO M KOMIO3MLUHU JBYX (YHKUMH, 3HAThH
IIPOU3BOIHBIE AIEMEHTAPHbBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUIT CMBICT POU3BOAHOM JUIsl pellieHUs 3a1au.

MHosKkecTBa M JIOTHKA:

CBO6OZ[HO OHGpI/IpOBaTb IIOHATUAMU. MHOXKECTBO, onepam/m Haa MHOXXECTBaMU,

HCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat Jyisl OMUCAaHUs PEAIbHBIX MPOIECCOB U SIBJICHUM,
NIPY PELICHUH 33/1a4 U3 JPYTUX YU9eOHBIX PEAMETOB;

CBOOOJITHO OTEpPUPOBATH TOHATHUSMH: OIPEIACICHUE, TeopeMa, ypaBHEHHUE-CICICTBHE, CBOMCTBO
MaTeMaTU4YeCcKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS M HEPABEHCTBA.

K konuy oOydenus B 11 kiacce oOydarouuiics MOIYUYUT CIEAYIOUIME NPEAMETHBIE PE3yJbTaThl 10
OTAETHHBIM TeMaM paboueil mporpaMMbl yueOHOTO Kypcea «Anredpa v Hadasa MaTeMaTHIECKOTO aHAIIN3ay:

Yucjaa v BbIYMCTIEHUS:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: HATYPAJTbHOE U IIEJI0€ YMCIIO, MHOKECTBA HATYPAIBbHBIX U HEJTBIX
qucesl, UCI0JIb30BaTh Npu3Haku AenuMocty 1enbix uncen, HOJl u HOK HatypanbHBIX uncen A perieHus
3a7a4, MPUMEHATh AropuT™ EBKInaa;

CB060,Z[HO OHepI/IpOBaTB IIOHATHUEM OCTaTKa II0 MO,Z[y.]IIO, 3aIl1MChIBATH HaTypaJIBHBIe yuciia B
Pa3JIMYHBIX MTO3UITMOHHBIX CUCTEMAX CUUCIICHUS;

CB060,Z[HO OHGpI/IpOBaTb IIOHATUAMHU. KOMIIJICKCHOC 4YHUCIO M MHOXCECTBO KOMIIJIICKCHBIX YHCCII,
MPEACTABISITh KOMIUIEKCHBIC YHCIAa B alreOpanueckol W TPUTOHOMETPHUYECKOW (opMe, BBITIONHATH
apudmeTndecKue onepanru ¢ HUMHU ¥ U300pakaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUSA H HEPABEHCTBA:

CB060)IHO OIICPHUPOBATE TIOHATUAMU: HPPATUOHAIBHBIC, II0KA3aTCJIbHBIC U J'IOFapI/I(bMI/IIIeCKI/IG
HEPaBEHCTBA, HAXOAUTh UX PELICHUS C IIOMOILBI PABHOCWIBHBIX IIEPEXO0B;

OCYUIECTBJISATH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUUECKOTO YPABHEHMUS;

CBOOOJTHO ONEpPHPOBATh IMOHATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NMPUMEHATh HEOOXOAUMBIE
q)OpMYJ'II)I JJI1 pCIICHNA OCHOBHBIX THUIIOB TPUTOHOMETPHUYCCKUX HEPABCHCTB,



CBOOOJHO ONEpPHPOBATh IMOHATUSMHU: CHCTEMa M COBOKYIHOCTh YypPaBHEHMH U HEPaBEHCTB,
PAaBHOCWJIBHBIE CHCTEMBI W CHCTEMBI-CIIE/ICTBHS, HAXOAUTh PEIICHHsS CHCTEMbBl U COBOKYITHOCTEM
palMOHATIBHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U JOTrapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb pauroHaIbHbIE, MppALMOHAJIbHEIE, MIOKa3aTeJIbHbIE, norapudmMuyeckue u
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, COAEPKAILINE MOLYJIH U TTapaMeTphI;

NPUMEHATh Tpaduyeckrue METOIbl JJIsi pelIeHHs ypaBHEHUH M HEpPAaBEHCTB, a TaKkkKe 3a7ad C
napaMeTpamy;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha SI3bIKE anreOpbl, COCTaBJISATh BBIPAXKEHHS, YpaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHUIO 33JauH, UCCIIEI0BATh MNOCTPOECHHBIE MOJEIN C HUCIIOJIb30BAHUEM
anmapata anreOpbl, THTEPIPETUPOBATh MOJYUEHHBIN pe3ynbTar.

@OyHkuuu u rpadpuxku:

CTPOUTH TpapUKH KOMIIO3UIMU (PYHKIMHA C MOMOIIBIO 3JIEMEHTAPHOIO HCCIEJO0BAaHHUS M CBOICTB
KOMITO3UIIMH JIBYX (DYHKIIMA;

CTPOUTH reoMeTpruYecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIMHATHOM MIIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: TpaUKU TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHATh QYHKIMU JUI MOJEIUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOAHYIO JJISl HCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HanOOJbIIee ¥ HAMMEHbIIIee 3HaUeHHs! (PYHKIIUN HENPEPbIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JJISl HaXOXKACHUS HAWIYYILIEro peuleHHsl B NMPUKIAIHBIX, B TOM UHUCIIE
COLIMATIBHO-DPKOHOMUYECKHUX, 3aJadax, IS ONPEIENICHUs CKOPOCTH M YCKOPEHHUS IpOLEecca, 3aJaHHOro
bopMyI0i miu rpaduKoMm;

CBOOOJHO ONEpPUPOBATH TMOHATHSAMM: IEpBOOOpa3Has, OINPENeJEHHBIH HMHTErpajl, HaXxoJIUTh
NepBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIMK U BBIYUCIIATH HHTErpal 1o Gopmyne Herorona-Jlelioauma;

HaXOJUTh IJIOUIAIU MIIOCKUX (UTYp U 00BEMBI TEJT ¢ IOMOIIBIO HHTETpaa;

UMETh  IPEACTaBICHUE O MaTEeMaTU4YECKOM MOJEIMPOBAaHUM HA IIPUMEPE  COCTABIICHUS
muddepeHnanbHbIX YpaBHEHU;

pelaTh NpUKJIaJHbIE 33auM, B TOM YHCJIE COLMAIbHO-IKOHOMHUYECKOTO U (PU3MUECKOIro XapakTepa,
CpEIACTBaMHU MaTEMaTUYECKOTO aHAJIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No HavmMeHOBaHWe pa3nenoB N TemM KonnyecTtBo 4Yacos

n/ nporpamMmbl Bcero | KOHTposibH |MpakTudeckune

n ble paboThl paboThl

1 [MHOXeCcTBO OEeNCTBUTEJIbHbIX YUCETT. 24 1
MHoro4neHbl. PaunoHanbHbIe
ypaBHeHUs 1 HepaBeHcTBa. Cnctemsl
JINHENHBbIX YpaBHEHUNN

2 | ®yHKUUK n rpacpukn. CteneHHas 12 1
PYHKUMSA C LesblM NMoKasaTenem

3 |ApumMeTnyeckmum KopeHb n-on 15 1
cTeneHn. NppaynoHasibHble YypaBHEHUSA

4 [NMoka3aTenbHasa PyHKUMNA. 10 1
[Noka3aTenbHble ypaBHEHNSA

5 [Jlorapndpmmyeckasa pyHKUMNS. 18 1
Jlorapumunyeckmne ypaBHeHnA

6 (TpuroHomMmeTpunyeckume Bblpa>keHusa u 22 1
ypaBHeHUA

7 |MocnepoBaTesIbHOCTU U NpoOrpeccuin 10 1

8 |HenpepblBHbie hyHKUMKU. [Tpon3BoaHaA 20 1

9 |MoBTOpeHMne, 0bobuieHmne, 5 1
cucTteMaTmsaunsa 3HaHUN

OBLUEE KOJINYECTBO HYACOB IO 136 9 0

NMPOIrPAMME

11 KUJIACC

Ne HanmeHoBaHMe pa3fenoB N TeEM Konn4ecTBOo 4acoB

n/ nporpamMmmbl Bcero | KoHTposnbH |[[pakTuyeckue

n ble paboTbl paboThl

1 [WccnepoBaHue OyHKUMW C MOMOLLbIO 22 1
MPOW3BOL4HOMN

2 |MepBoobpa3Has n MHTerpan 12 1

3 [Fpadnku TpUroHOMeTpU4eCKunx 14 1
dyHKLNN. TpUroHoMeTpuyeckme
HepaBeHCTBa

4 |NppaunoHasbHble, MoKasaTesibHble U 24 1
norapungpmMunyeckKmne HepaBeHCTBa

5 |KoMniekcHble Yyncna 10 1

6 |HaTypanbHble u uenble Yynucna 10 1

7 |Cnctembl pauoHasbHbIX, 12 1
NppaLMOHasibHbIX MOKa3aTesIbHbIX U
norapupmMn4ecknx ypaBsHeHumn

8 |3apaynm c napameTpamu 16 1

9 |MoBToOpeHmne, obobuieHme, 16 2
cucteMaTmlauns 3HaHUN

OBLUEE KOJINYECTBO HACOB IO 136 10 0

NMPOIrPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIIACC

No
n/n

Tema ypoka

Konn4ecTtBoO 4Yacos

Bcero

KOHTposbH| NMpakTn4yeckmn
ble paboTbl| e paboThl

NaTa
N3y4yeHuns

MHO>XeCcTBO, onepauunmn Hag
MHOXXeCTBaMW U NX CBOWUCTBA

1

Ounarpammbl dnnepa-BeHHa

NpnMmeHeHne TeopeTunKko-
MHO>XeCTBEHHOro annapaTa A4
peweHna 3aaa4

PaunoHanbHbie Ynucna.
Ob6bIKHOBEHHbIE N OECATUYHbIE
aopobu, npoueHTbl, becKoHeYHble
nepuoanyeckmne gpobu

PauvoHanbHble 4Yncna.
OObIKHOBEHHbIE N AEeCATUYHbIE
apobu, npoueHTbl, becKoHeYHble
nepunognyeckune gpobdu

MpumeHeHne apoben un
NMPOLIEHTOB A1 peLUeHNs
NpUKIaAHbIX 3a4ay

MpuMmeHeHne gpoben n
NMPOLLEHTOB A1 peLleHns
NPUKAagHbIX 3aga4

JencrTBuTesnibHble Yncna.
PaunoHabHblE N
nppaumnoHasbHble Ynucsa

ApumeTnyeckme onepauunum
DEeNCTBUTENbHBLIMN YUCaMN

10

Moaynb AENCTBUTENbHOIO Ynuca
N ero CBOMNcCTBa

11

MpnbNM>XEHHbIE BbIYNCEHMS,
npaBwia OKPYrneHuns, NpuknaKka
N OUEeHKa pe3ynbTaTa
BblYUCAEHUNI

12

OCHOBHble MeTOAbl peLleHuns
LenbiX n opobHO-payMOHaNbHbIX
YPaBHEHUWN N HEPABEHCTB

13

OCHOBHbl€ MeToAbl peLleHns
LenbiX N ApobHO-paLIMOHANbHbIX
YPaBHEHUI N HEPABEHCTB

14

OCHOBHbIe MeTOoAbl peleHns
uenbix u gpobHo-payMoHanbHbIX
YPaBHEHUN N HEPABEHCTB

15

MHOro4seHbl 0T 04HOW
nepemMeHHown. leneHue
MHOro4J/IeHa Ha MHOrro4JieH C
oCcTaTKoOM. TeopeMa besy

16

MHOro4sieHbl C LesbiMy
KoappuumeHtTamun. Teopema
BueTa

17

PelleHne cucTtem JIMHENHbIX




No
n/n

Tema ypoka

Konn4ecTtBO Yacos

Bcero

KOHTpPO/IbH
ble paboThl

MpakTn4yeckmn
e paboThl

HaTa
N3y4yeHuns

ypaBHEHUN

18

PeweHune cncrem JINHEMHbIX
ypaBHEHUN

19

MaTpuua CNCTEMbI JIMHENHbIX
ypaBHeHUn. OnpepenvTens
MaTpuubl 2X2, ero
reoMeTpuyYeCcKum CMbICS U
CBOMNCTBA; BblYNCIIEHNE ero
3Ha4YeHuns

20

Onpepenntesib MaTpULLbl 2X2,
ero reoMeTpu4ecknm CMbICa v
CBOWCTBA; Bbl4UC/EHMNE ero
3HavYeHuns

21

NMpuMeHeHne onpegennTens ans
peLleHnsa CMcTeMbl IMHENHbIX
ypPaBHEHUN

22

PeweHne npuknaaHbix 3agay
MOMOLLbIO CUCTEMBbI JINHENHbIX
YPaBHEHUN

23

PelwleHne npnknagHbix 3agay C
MOMOLLLbIO CUCTEMbI IMHENHbIX
ypaBHEHUN

24

KoHTponbHasa paboTa:
"PaumoHasibHble ypaBHEHUA U
HepaBeHCcTBa. CnucTtemsbl
JINHENHBbIX ypaBHEeHNI"

25

dyHKUNSA, cnocobbl 3aaaHns
pyHKUMKN. B3anMHO obpaTHble
dyHKUMN. KoMno3nyma pyHKLUN

26

padhnk pyHKLNN.
dnemMeHTapHble npeobpasoBaHUs
rpadnKoB PyHKLNIN

27

ObnacTb onpeneneHus u
MHO>XeCTBO 3Ha4YeHUN PYHKLNN.
Hynu doyHKUMN. TIpoMeXyTKU
3HaK NOCTOAHCTBa

28

YETHbIE N HEYETHbIE PYHKUUN.
Mepnognyeckmne pyHKLNN.
[MpoMe>XXyTKM MOHOTOHHOCTU

PYHKUMN

29

MaKCMMyMbl U MUHUMYMb
dyHKUUN. Hanbonbluee n
HauMeHbLUee 3Ha4YeHne PyHKLMK
Ha NPoOMeXyTKe

30

JInHenHas, KBagpaTUYHas n
APOOHO-NMHENHaA PYHKLMN

31

AneMeHTapHoOe uccnenosaHue u
nocTpoeHmne rpadmkoB 3TUX
dyHKL NN

32

J/ieMeHTapHoOe nccnenoBsaHne u




No
n/n

Tema ypoka

Konn4ecTtBO Yacos

Bcero

KOHTpoOsbH| MpakTn4yeckmn
ble paboTbl| € paboTbl

HaTa
N3y4yeHuns

NnoCcTpoeHmne rpahukoB 3TUX
PYHKLNIN

33

CTeneHb C UesbiIM NoKasaTesieM.

BuHoM HbOTOHA

34

CTeneHb C UesbiIM NoKasaTesieM.

BuHoM HbOTOHA

35

CteneHHasa pyHKUNA C
HaTypaJibHbIM U Le/bIM
rnokasatenem. E€ cBoncTBa U

rpadpuk

36

KoHTponbHasa paboTa:
"CTeneHHasa pyHKumns. E€
CBOMNCTBa U rpauk"

37

ApnpmMeTN4eCKUn KOPEHb
HaTypaJZIbLHOW CTEeNeHn n ero
CBOMNCTBa

38

ApnpMEeTUHECKNIN KOPEHb
HaTypaJslbHOW CTENEHN N ero
CBOMNCTBa

39

NMpeobpa3zoBaHMA YNCNOBbIX
Bblpa>KeHnI, coaep XaLlinx
CTeneHn N KOpHK

40

NMpeobpa3zoBaHMA YNCNOBbIX
Bblpa>keHunn, cogep xallmx
CTENEeHN N KOPHM

41

NMpeobpa3oBaHMA YNCNOBbIX
BbIpa>keHunu, cogepxawimx
CTENeHU U KOPHU

42

NppaunoHanbHble ypaBHEHMS.
OCHOBHblE METOAbI peLleHns
nppaumnoHasbHbIX YpaBHEHWIA

43

MppaunoHanbHble ypaBHEHUS.
OCHOBHble MeTOAbl PeLLeHNs
NppauUMoHasbHbIX YPaBHEHWI

44

NppaunoHanbHble ypaBHEHUS.
OCHOBHbIE METO/bl peLleHns
NppaLUMOHasibHbIX YPaBHEHWI

45

PaBHOCUIbHLIE Nepexobl B
peLleHnn nppaumoHaabHbIX
ypPaBHEHUN

46

PaBHOCUIbHbIE Nepexobl B
peleHnn nppaumoHaabHbIX
YPaBHEHUN

47

PaBHOCKMIbHLIE Nepexobl B
peweHnn nppaumnoHanbHbIX
ypaBHEHUN

48

PaBHOCUbHLIE Nepexobl B
peLleHnn nppaumoHaabHbIX
ypPaBHEHUN

49

CBoncTea 1 rpadmk KOpHS N-oun




No
n/n

Tema ypoka

Konn4ecTtBO Yacos

Bcero

KOHTpoOsbH| MpakTn4yeckmn
ble paboTbl| € paboTbl

HaTa
N3y4yeHuns

CTerneHn Kak yHKLUNM obpaTHON
CTErneHn C HaTypaJibHbIM
nokasaTenem

50

CeoncTBa U rpankK KOpPHS N-oun
CTeneHn Kak yHKUnKn obpaTHON
CTerneHn C HaTypasibHbIM
rnokasaTtenem

51

KoHTponbHasa paboTa: "CBoncTBa
M rpauK KOPHS N-OU CTEreHu.
WppaunoHanbHblie ypaBHeHUA"

52

CTeneHb C paunoHasibHbIM
Nnoka3aTeJieM N eé CBONCTBaA

53

CTeneHb C paunoHasibHbIM
Nnoka3aTeJieM N eé CBONCTBaA

54

CTeneHb C paunoHasibHbIM
Nnoka3aTeJieM N eé CBONCTBaA

55

Moka3aTenbHasa pyHKUKSA, eé
CBOWCTBa U rpadmk

56

Ncnonb3oBaHume rpaduka
QYHKLUUN ONa peweHns
ypaBHEHUN

57

Ncnonb3oBaHume rpaduka
PYyHKLUMN OANA peeHns
ypPaBHEHUN

58

Noka3aTeNibHble ypaBHEHUS.
OCHOBHble MeTOoAbl peLleHuns
nokKasaTesibHbIX YpaBHEHUN

59

Noka3aTesibHble YpaBHEHUS.
OCHOBHbIe MeTOoAbl peleHns
rnokKasaTesibHbIX YPaBHEHNN

60

[NoKa3aTesbHble YpaBHEHUS.
OCHOBHble MeToAbl peLleHns
rnokasaTeJibHbIX YpaBHEHUN

61

KoHTposibHas paboTa:
"Moka3aTenbHasa pyHKUMA.
[Noka3aTenbHble ypaBHeHUA"

62

Jlorapundm yncna. CeoncTea
norapudgma

63

Jlorapundm yncna. CeoncTea
norapudgma

64

Jlorapundm yncna. CeoncTea
norapudgma

65

[decATu4YHbIe U HaTypasibHble
norapugmel

66

[decATunYHbIE N HaTypasibHble
norapugmel

67

NMpeobpa3oBaHmMe BbIpaXkEHUN,
cofepxalmx norapugmel

68

NMpeobpa3oBaHMe BbIpaXkEHUN,




No
n/n

Tema ypoka

Konn4ecTtBO Yacos

Bcero

KOHTpPO/IbH
ble paboThl

MpakTn4yeckmn
e paboThl

HaTa
N3y4yeHuns

conepxalmx norapudgmei

69

NMpeobpa3zoBaHmMe BbIpaXKEHUN,
cogepXxawmx norapumel

70

JlorapungpmMmuyeckas pyHkuKnS, eé
CBOWCTBa U rpadmk

71

JlorapungpmMmuyeckas pyHkuKnS, eé
CBOWCTBa U rpadmk

72

Ncnonb3oBaHue rpaduka
PYyHKUMM oA pelueHns
ypaBHEHUN

73

Ncnonb3oBaHue rpaduka
PYHKUNN ONA peLueHns
YPaBHEHUN

74

Jlorapumuyeckme ypaBHeHUA.
OCHOBHble MeTOoAbl peLleHns
norapupmMmnyecKknx ypaBHeHunn

75

Jlorapumunyeckme ypaBHeHUA.
OCHOBHble MeToAbl peLleHns
norapnpmMmnyeckux ypasHeHun

76

Jlorapngpmunyeckune ypaBHeHuUA.
OCHOBHble MeToAbl peLleHns
norapupmMmnyeckmnx ypaBHeHunn

77

PaBHOCKMIbHLIE Nepexobl B
peweHnn norapnmMmnyeckmnx
ypaBHEHUN

78

PaBHOCKMbHLIE Nepexobl B
peLleHnn norapmpmMmnyeckmnx
ypPaBHEHUN

79

KoHTponbHas paboTa:
"JlorapudmMmmyeckaa pyHKUMS.
Jlorapunpmuyeckme ypasHeHna"

80

CUHYC, KOCUHYC, TaHIeHC "
KOTaHIreHC YMC/I0BOro aprymMmeHTa

81

CUHYC, KOCUHYC, TaHIeHC "
KOTaHIreHC YMC/I0BOro aprymMmeHTa

82

APKCUHYC, apKKOCUHYC 1"
APKTAHMeHC YNCnoBOro
aprymMmeHTa

83

APKCUHYC, apKKOCUHYC 1"
ApPKTaHreHc 4YncaoBoro
aprymeHTa

84

TpuroHoMeTpuyeckas
OKPY>KHOCTb, onpeaeneHune
TPUrOHOMETPUYECKUX DYHKLINN
4YNCJIOBOrO apryMeHTa

85

TpuroHomeTpuyeckas
OKPY>XXHOCTb, ornpeneneHve
TPUrOHOMETPUYECKUX PYHKLNIN
YNCNOBOIr0 aprymeHTa

86

OCHOBHblEe TPUTOHOMETPUYECKNE




No Tema ypoka Kosn4yecTBO 4acoB HOaTa
n/n Bcero |KoHTpoJsibH|MpakTunyeckn | N3y4eHUs
ble paboTbl| e paboTb

dopmMy bl

87 |OCHOBHbIe TpUroHoMeTpuyeckme 1
dopMy bl

88 |OCHOBHbIe TpUroHoMeTpuyeckme 1
dopMy bl

89 |OCHOBHbIe TpUroHoMeTpuyeckme 1
dopMy bl

90 [NMpeobpasoBaHue 1
TPUrOHOMETPUYECKUX
Bblpa>KeHNW

91 [Mpeobpa3oBaHune 1
TPUrOHOMETPUYECKUX
Bblpa>keHnm

92 [Mpeobpa3oBaHune 1
TPUrOHOMETPUYECKUX
Bblpa>keHun

93 [NMpeobpa3oBaHue 1
TPUrOHOMETPUYECKUX
Bblpa>KeHNW

94 |PewueHne TPUroHOMETPUYECKNX 1
ypPaBHEHUN

95 |PelueHne TpUroHoMeTpUYeCKmnx 1
ypPaBHEHUN

96 |PelueHne TpUroHoMeTpUYeCKnx 1
ypPaBHEHUN

97 |PewueHne TPpUroHOMETPUYECKNX 1
ypPaBHEHUN

98 |PelueHne TpUroHoMeTpUYeCKmnx 1
ypPaBHEHUN

99 |PewueHne TpUroHoOMeTpPUYEeCKnX 1
ypPaBHEHUN

10 |PeweHne TpuroHoOMeTpmnYeCKnx 1

0 |ypaBHeHUN

10 |[KoHTponbHasa paboTa: 1 1

1 ["TpuroHomeTpuyeckue
BblpaXKeHNA U
TPUroHOMeTpuyeckme
ypaBHeHna"

10 [MocnepoBaTe/IbHOCTU, CrOCODObLI 1

2 [3a4aHung nocnepoBaTesIbHOCTEWN.
MeTon MaTeMaTUYECKOW
WHOYKLUNN

10 IMOHOTOHHbIE 1 OrpaHU4YeHHble 1

3 |nocnenosaTenibHOCTU. icTopusa
aHaNn3a 6eCKOHEeYHO Masbix

10 |ApupmMmeTnyeckasa nporpeccus 1

4

10 |feoMmeTpunyeckasa nporpeccus 1




No Tema ypoka Kosn4yecTBO 4acoB HOaTa
n/n Bcero |KoHTpoJsibH|MpakTunyeckn | N3y4eHUs
ble paboTbl| e paboThl
10 |beckoHe4HO ybbiBatoLLlas 1
6 |reomeTpuyecKasa nporpeccus
10 |Cymma 6eckoHe4HOo ybbiBatoLen 1
7 |reoMeTpuUYecKon nporpeccumu
10 JIMHEeNHbIN N 3KCNOHEHLUNANbHbIN 1
8 |pocT. Yncno e. dopmyna
CJTOXKHbIX MPOLLEHTOB
10 JINHEWHbIN 1 3KCMOHEHLNasbHbIN 1
9 |pocT. HYucno e. dopmyna
CJIOXKHbIX MPOLLEHTOB
11 Wcnonb3oBaHMe nporpeccuv onsa 1
0 |peweHus peasbHbIX 3a8a4
NMPUKIagHOro Xxapakrepa
11 |KoHTponbHasa paboTa: 1 1
1 ["MNMocnepmoBaTenbHOCTU U
nporpeccun”
11 HenpepblBHbIe PYHKUUU N UX 1
2 |cBOMCTBa
11 [Touyka pa3pbiBa. ACUMNTOTHI 1
3 |rpacdnkoB PyHKLMN
11 CBoncTBa PYHKLMNN 1
4 |HenpepbIBHbIX Ha OTpe3kKe
11 (CBoncTBa PYHKLUNNA 1
5 |HenpepbIBHbIX Ha OTpe3ke
11 |MeTon NHTEepPBAJIOB 411 PeLleHnd 1
6 |HepaBeHCTB
11 |MeTon NHTEepPBAJIOB 411 PeLleHnd 1
7 |HepaBeHCTB
11 |MeTon NHTEpPBAJIOB A1 pPeLleHnd 1
8 |HepaBeHCTB
11 [MpnmMeHeHne CBONCTB 1
9 |HenpepbIBHbIX QYHKLNI O
peweHnsa 3apaud
12 [MpnMmeHeHne CBONCTB 1
0 |HenpepbIBHbIX PYHKLUNA ONA
pelleHna 3ada4
12 |[MepBas n BTOpas Npon3BoaHbIe 1
1 |pyHKUMNM
12 (OnpepneneHue, reoMeTpu4eCcknmn 1
2 |CMbIC/1 NPOM3BOAHON
12 OnpepneneHne, punnyeckmnn 1
3 |CMbICQ NPON3BOLHOWN
12 YpaBHeHMe KacaTesibHON K 1
4 rpaduky pyHKUMUN
12 YpaBHeHMe KacaTesibHON K 1
5 [rpaduky yHKLUN
12 |[Mpon3BoaHbIE 3N1eMEeHTapPHbIX 1
6 |pyHKLUN
12 |[lpon3BOoaHbIE 3N1eMEeHTapPHbIX 1




No Tema ypoka Kosn4yecTBO 4acoB HOaTa
n/n Bcero |KoHTpoJsibH|MpakTunyeckn | N3y4eHUs
ble paboTbl| e paboThl
7  |PyHKUMIN
12 [MponssooHas CyMMbl, 1
8 |npou3BeneHUs, HaCTHOIro u
KOMMO3ULNN PYHKLNA
12 |[Mpon3BogHasas CyMMbl, 1
9 |npounsBeneHUs, HaCTHOMoO ”
KOMMNO3NUNN PYHKLUN
13 [MponssogHasa CyMMbl, 1
0 |npowusBeneHus, 4YaCTHOIro u
KOMMNO3NUNN PYHKLNN
13 |KoHTposbHasa paboTa: 1 1
1 |"Mpown3BogHasn”
13 [NMoBTOpeHune, obobLieHue, 1
2 |cucteMaTmsauns 3HaHUR:
"YpaBHeHNsa"
13 [NMoBTOpeHune, obobLieHue, 1
3 |cuctemaTm3lauma 3HaHUN:
"OyHKUNN"
13 |NToroBas KoHTposbHas paboTa 1 1
4
13 [NMoBTOpeHune, obobLieHue, 1
5 |cuctemaTmlaumsa 3HaHUN
13 [NMoBTOpeHune, obobLieHue, 1
6 |cuctemMaTumlaums 3HaAHUN
OBLLLEEE KOJIMYECTBO YACOB MO 136 9 0

NMPOIrPAMME

YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJBHOI'O

MPOLIECCA

Oos13aTesibHBIC Y4eOHbIEe MATEPHAJIBI JIS1 YYCHUKA

Matemaruka: anreOpa 1 Hadajla MaTEMAaTUYECKOTO aHalu3a, reomeTpusi. Anredpa 1 Hayasia

Marematnyeckoro ananusa, 10-11/ Amamos 1. A.,Komsirun FO.M., TkaueBa M.B., ®enoposa H.E.,
[Ma6ynun M.U., «IIpocsemenne»

MeToanueckne MaTEepPHAJIBI IJIA YUYUTEJIA

1.

2.

st 10 xmacca/M. «IIpocBemenuey, 2020;

ananm3a mig 10 knacca, M.

M.;

AJL u ap. — M.: U3naTenbcTBO «IK3aMEH»

Mudposbie 00pasoBaTe/ibHbIE PeCYPChbl U PeCYyPChbl CeTH HHTEPHET

[Habynun M. W. TkaueBa M.B. u np. [lunaktuueckue Martepuaibl Mo anredpe W HayajiaM aHaiu3a
Wsnes b.U., Caaxsn C.U., llIBapudypr C.U., [lunaktuyeckue matepuaisl 1Mo anrebpe U Hadaiaam
Jlykun P.JI., Jlykuna T.K., SIkynuna N.C., YcTHble ympakHeHUs IO anreOpe M HavajaMm aHallu3a,

EI'D 2023. Maremaruka. 4000 3ananuii yactu B ¢ orBeramu. [lox pea. Amenko U.B., Ceménona




Poccuiickas snexktponnas mkoia (POLL)
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