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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo anrebpe W HavasaM MareMaThdeckoro ananmsa Juig 10 kmacca
COCTaBJICHAa B  COOTBETCTBUM C  TpeOOBaHMAMHU  (pelepaibHOTO  TOCYIapCTBEHHOTO
o0pa3oBaTeNbHOTO CTaHIapTa cpeaHero oodmero oOpa3oBanusi / mpuka3 MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit ®enepanun ot 17 mast 2012 rona Ne 413 «O06 yrBepKacHUH
(denepadbHOTO  TOCYJapCTBEHHOTO  OOpa3oBaTENbHOTO  CTaHIApTa  CpeAHero  oOimero
oOpa3oBaHus», Ha OCHOBaHMU (QelnepanbHON pabouyeil mporpaMMbl CpeaHero oOImIero
oOpa3oBanus. Maremartuka (yriyOneHHBIH ypoBeHb) (mns 10-11 kimaccoB oOpa3oBaTelbHBIX
opranusanuii) — Mocksa, 2023. B nporpamme yuTeHbl ujieu U nojoxenus Konnenunu pazsutus
MaTtemaTuueckoro oopasosanus B Poccuiickoit denepanuu.

VYueOHblli Kypc «Anredpa ¥ Havajla MaTeMaTHYE€CKOTO aHajiu3a» SBISETCS OJHUM U3
HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpenHero oOmiero o0pa3oBaHUsA, MOCKOJBbKY, C OJHOMU
CTOPOHBI, OH O00€CNeYnBaeT HHCTPYMEHTAIBHYIO 0a3y Ui M3Yy4eHHS BCEX EeCTECTBEHHO-
HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (POpMHUpPYET JIOTHYECKOE M aOCTPAaKTHOE MBIIIJICHUE
oOyJaromuxcss Ha ypOBHE, HEOOXOTMMOM I OCBOCHHS WH(POPMATHUKH, OOIIECTBO3HAHUS,
UCTOPHH, CIIOBECHOCTH U JAPYIHMX JAHCHMIUIMH. B paMkax maHHOro y4eOHOTO Kypca
oOydJaromuecsi OBIIQJICBAIOT  YHHBEPCAJTHHBIM  SI3BIKOM  COBPEMEHHOW HAayKH, KOTOpas
hopmMyIUpyeT CBOM JOCTIKEHHS B MaTEMaTHUYECKOH hopme.

VY4eOHbIil Kypc anreOpsl M Hadall MaTeMaTHYECKOTO aHAllM3a 3aKJIaJIbIBAeT OCHOBY LIS
VCIICITHOTO OBJIAJICHUS 3aKOHAMH (HM3WKH, XHMHHW, OWOJIOTWH, TIOHUMAaHHUS OCHOBHBIX
TEH/ICHIIMI DPa3BUTHSI HSKOHOMHKH W OOINECTBEHHOHN J>XKW3HHM, TMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh WX IS
JnanpHemero oOpa3oBaHWsT W B TIOBCEIHEBHOW JKM3HHM. B TO Ke Bpemsi OBIaJeHUE
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTHUYECKOr0 aHalIHu3a
pa3BUBaeT YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEPKICHUS C MIOMOIIBIO MHIYKIIMM U PacCykAaTh NEAYKTUBHO, UCIOIb30BaTh 00001IeHNE U
KOHKpEeTH3allnio, a0CTparupoBaHWe M aHAIOTHI0, (OPMHUpPYET KpEaTUBHOE M KPUTHYECKOE
MBIIILJICHHE.

B xoxe um3ydenuss ydyeOHOro Kypca «AnreOpa M Hayala MaTeMaTHUYECKOTO aHaIH3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 33734, CaMOCTOSTEILHOTO
MOCTPOCHUSI MAaTEMaTUYECKHMX MOJEJEH pealbHbIX CUTYyallud, HMHTEPIPETAlUU MOJTy4EeHHBIX
pElIeHU, 3HAaKOMSTCS C MpUMepaMy MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIAAIOIIMMUCA MAaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc oONagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IMOTEHIIHMAIOM, KOTOPBIHA
peann3yeTcss Kak uepe3 yueOHBbIH MarepHall, CHOCOOCTBYIOMIMKI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk W uepe3 creuuduky ydeOHOW  JesITenbHOCTH, TpeOyromlei
MPOJIOJKUTENIFHOM  KOHLEHTpAallMd  BHUMAaHHS, CaMOCTOATENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJYUYEHHBII pe3ynbTar.

B ocHoBe meroauku oOyueHus anredpe U HayalaM MaTeMaTUYECKOTO aHalHu3a JICKUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

B ctpykType yueGHOro Kypca «Anredpa v Hadyajga MaTeMaTUYeCKOTO aHAJIN3a» BbIJECICHbI
CIIEAYIOIINE COJAEP)KATEIbHO-METOJMUeCKUe JUHUU: «YHucna W BbIYMCIEHUN», «DyHKIMH U
rpaduku», «YpaBHEHUs U HepaBeHCTBa», «Havana maremaTnueckoro aHanusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE colepXKaTeabHO-METOANYECKUE JIHMHUU HM3Yy4aroTcs Ha MPOTSDKEHUH
JBYX JIeT 00y4eHHs Ha YpOBHE CPEAHEro oOIIero oO0pa3oBaHMsl, €CTECTBEHHO IOIOJHSSA IPYyr
Jpyra W TOCTENEHHO HachIIlaschb HOBBIMU TeMaMM M pasjenamu. JlaHHbIA yueOHbIH Kypc
SBIISICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe cojaep)KaHHe HECKOJIbKUX
MaTeMaTU4YeCKUX TUCLHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHs, MaTeMaTHYECKU aHaiu3,
TEOpHUs MHOXKECTB, MaremMaTuyeckas joruka u apyrue. Ilo mMepe Toro kak oOyuarommuecs
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OBJIaJIeBalOT BCE 0ojiee IMUPOKUM MATEMATHYECKUM allllapatoM, y HHX IOCJIEI0BATEILHO
(dbopMHpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJENh pEeallbHOU
CUTYyallud, NPUMEHATh 3HAHUS, MOJIYYEHHBbIE NPU H3y4YEHUU Y4eOHOIo Kypca, JUlsl pelIeHUS
CaMOCTOSITENIBHO C(HOPMYIIMPOBAHHONW MaTeMaTUYeCKOW 3aJayd, a 3aTeM HWHTEePIPETHPOBATH
CBOM OTBET.

COI[ep)KaTCJH)HO-MGTOILI/I‘-IGCKZUI JINHUSA «Ywncia u BBIYNCIICHU S 3aBCpuiacT
(hopMHpOBaHHE HABBIKOB HMCIIOJIB30BAaHUS JICHCTBUTEILHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpasosanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHus 0coboe
BHUMAHHEC YOCIACTCA (1)OpMI/Ip0BaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BBI‘II/ICJICHI/Ifl, BKIIFOYAKOIIINX B
Ce6ﬂ HCII0JIb30BAHUEC PA3JIMYHBIX (1)OpM 3aIlIMCH 4uCjia, YMCHHUEC ACJIATh IPUKHUIKY, BBINIOJIHATH
HpI/I6JII/I)KéHHI)Ie BBIYUCJICHUA, OICHHUBATD YU CJIOBBIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTU4Y€CKUMHN
KOHCTAaHTaMH. 3HAKOMEBIE 06y‘IaI-OHII/IMC$I MHOKCCTBa HATypaJIbHBIX, HCJIbIX, pallMOHAJIbHBIX U
I[GﬁCTBI/ITCJ'IBHBIX YUCCJI JOMNOJHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YUCEII. B KaXIO0M M3 OTUX
MHOKECTB pPaCCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeI(DUUISCKUE 3a/Ia9H M OTICpaIiu: JeIICHUE
HaIeJio, OIEPHPOBAHUE OCTAaTKAMH HAa MHOXKECTBE IICJIBIX YHCEI, OCOObIe CBOMCTBa
palluOHAJIBHBIX W HPPAHOHAIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omncpanr, a TAKXKC HU3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX quCeIl. Bnaronapﬂ
MOCJICJIOBATEILHOMY ~ PACIIUPEHHIO Kpyra HCIOJIb3yeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCSI MNpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ POJIM B IOCTPOEHUM MOJIETIEH PEATBHOIO MHUPA, IIMPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIHsl.

JIluaus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJIBKY B KaXIOM paszaerne [Iporpammsl
MPEeyCMOTPEHO pElIeHHe COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydaromuecs OBIaJeBAlOT
pPa3IMYHBIMU  METOJAaMHU  pPELIEHUS PALMOHAIBHBIX, HWPPALUOHATIBHBIX, IOKAa3aTEJbHBIX,
Jorapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux napaMmerpsl. [lomydeHHbIe yMEHHS HIMPOKO MCIONB3YIOTCA MPH HCCIeI0BaHUU
(GYHKIMM ¢ TOMONIIbIO TPOU3BOIHOMN, MPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HaX0XKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cebs Takxke (GopMUpOBaHHWE YMEHHUI BBINOJHATH pacu€Thl No Gopmynam, mnpeodbpazoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaK)Ke BBIPAKEHUH,
coJlepKalluX CcTerneHu u Jyorapudmel. braromaps wu3ydeHuro anredpandyeckoro Marepuaia
MPOUCXOUT  JalibHEHIee pa3BUTHE AJITOPUTMHYECKOTO M aOCTPAKTHOTO  MBIIIICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJIEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamMu, IpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEIICHHs TPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YUeHHUsT MaTepuana. V3ydeHWe  CTENeHHOH, IOKa3aTelbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIIOJIL30BAHUE
GyHKIMA 17 pemieHus 3agad M3 JIPYruX Y4eOHBIX MPEAMETOB U peadbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PellIeHHEeM YpaBHEHMI U HepaBeHCTB. [lpu
3ToM OOJbIIIOE BHHMMAaHUE yenseTcs (QOPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy Pa3iNuHbIMU BEIHMUYMHAMH, UCCIEI0BATh MOJy4YeHHbIE (DYHKIINUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTeNbHON JHHHM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIONIMX BBIPAKaTh 3aBUCHMOCTH MEXIYy BEIUYMHAMHU B PA3NUYHOU (opMme:
aHAJIMTUYECKOW, Tpaduueckod © cioBecHOW. Ero wu3ydeHwe CcmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOMIEHMIO U  KOHKpETH3allWH,
HCIIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHast nuHust «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacUIUpUTh KPYr Kak MaTEMaTUYECKUX, TaK U MPUKIIATHBIX 3a7a4, JTOCTYIMHBIX 00Yy4aronIuMmcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE ¥ HAUMEHBIIINE 3HAUCHUS, BBIYUCIIATH IUIOMAT GUTYp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTHM U YCKOpEHHs IpolleccoB. JlaHHasi colep)kaTelibHasi JUHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, [03BOJISAET
HaxOJIUTh HaWJIy4lllee pelIeHHWe B TPUKIAIHBIX, B TOM YHUCJE COLHUAIHHO-PKOHOMUYECKHUX,
3a/a4yax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHalu3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaroniuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYEeHHBIX B XOJI€ Pa3BUTHA MAaTEMAaTUKHU KaK HayKW, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKA» BKIIOYAeT B ce0s
JJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJBHOM MaTEMaTHKH W MpeJyIaraloT HamOoJliee
YHUBEPCAIBHBIN S3BIK, OOBEAUHSIIONIUN BCE paslenbl MAaTEeMaTUKH U €€ TMPUIIOKEHUN, OHU
CBSI3BIBAIOT Pa3HbIE MaTEeMATUUECKHUE AUCIIUIUIMHBI U UX TPUWIOKEHHS B equHoe 1enoe. [loaromy
BOXHO JIaTh BO3MOXXHOCTh OOy4YalIIEeMyCs TOHUMATh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJH30BaTh €r0 JUIsl BBIPAKEHUS CBOUX MBICIeH. Jlpyrum
BOKHBIM TMPU3HAKOM MAaTEMAaTHKW KaK HAyKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTH
000CHOBaHMI W CJICIOBAHWE OMPEACIEHHBIM TpaBWJIaM TOCTPOEHUS  JOKAa3aTeIhCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTeMAaTHYECKOW JIOTMKH CIIOCOOCTBYET DPA3BUTHIO JIOTHYECKOTO
MBITIUICHUST 0OYYArOIINXCSI, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUS Ha OCHOBE JIOTUUECKHUX
npaBuii, GOPMHUPYET HABBIKA KPUTUUECKOTO MBITILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOPBbIC  MPHU3BAaHBI  CIOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENIECH peaJbHbIX CHUTYaIlud, HCCIEAOBAHUS OSTUX
MOJIEIe C TIOMOIIBIO ammapaTta aiareOpbl M MaTEeMaTHYECKOTO aHajiu3a, WHTEpPHpeTauu
MOJTYYCHHBIX PEe3yIbTaTOB. TakuWe 3aJaHus BIUICTCHBI B KK U3 PA3feiiOB MPOTPAMMBI,
MMOCKOJIbKY BE€Ch MaTepuajl yueOHOT0 Kypca ITUPOKO MCIOJIB3YETCS ISl PEHICHUS MPUKIIATHBIX
3amad. Ilpm pemieHMM  peadbHBIX NPAKTHYECKUX 3aJad  OOydJaroIIMecs pa3BUBAIOT
HaOIIOATeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIIOJIH30BATH
aHaJoru, 0000IAaTh M KOHKPETH3UPOBaTh MpobiemMy. JlesTenbHOCTh 1O (HOPMHUPOBAHHIO
HaBBIKOB PEIICHUS MPUKIAIHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCe M3YYCHHS BCEX TEM y4eOHOTO
Kypca «Anrebpa 1 Havajga MaTEMaTHYECKOTO aHATIM3a.

Ha u3yuenue ydyeOHOro Kypca «Anredpa W Hadajga MareMaTrudeckoro ananuza» B 10
Kiacce oTBoaAMTCS — 136 yacoB (4 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA

Yucia 1 BLIYUCICHUSA

PanmonanbHbie yncna. OOBIKHOBEHHBIE U JIECSTUYHbBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. Ilpumenenne npo0eil 1 NPOLEHTOB JUIs peIIeHUs NPUKIaJHbIX 33734 U3
Pa3IMYHBIX OTpACIIEd 3HAHUM U peaIbHOM KU3HU.

JlelicTBuTenpHble yKcha. PanyoHanbHble M MppalMOHAIbHBIE Yucla. ApudMeTHuecKue
OIEpaly ¢ JEHUCTBUTEIBHBIMU 4YHCIaMUA. MoOIyib NEHCTBUTENBHOIO YHUCIA U €r0 CBOMCTBA.
[TpubnukE€HHbIE BBHIYMCICHUS, TpaBWJIA OKPYIJIEHUS, TNPUKUAKA M OIEHKAa pe3yibTaTa
BBIYUCIICHUM.



Crenenb ¢ nenbM nokasateneM. bunom Heiotona. VMicnonp3oBanue moaxossmeii popmel
3aMMCH JEMCTBUTENIBHBIX YNCEN JUISl pEIIEHNs IPAKTUYECKUX 3a/1a4 U [IPEJICTaBICHUS JTaHHbBIX.

ApupmeTruecknii KOpeHb HaTYpaIbHOMN CTEIICHH U €T0 CBOMCTBA.

Crenenb C palMOHAIBHBIM TIOKa3zareiieM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbLHBIM
[IOKa3aTeseM.

Jlorapudm gucia. CoiicTa jorapudma. JlecITHIHbIC U HATypaTbHBIC JIOTAPU(PMBI.

CuHyc, KOCMHYC, TAHI€HC, KOTAaHI'€HC YMCIJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHusi 1 HepaBeHCTBA

ToxnectBa M TOXJIECTBEHHbIE IpPeOOpa3oBaHUsA. YPABHEHHWE, KOPEHb YpPaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHC cTBa.

OcCHOBHBIE METO/bI PEIICHUSI LEJIBIX U JPOOHO-pAllMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEPEeMEHHOMW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousiens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHI, COIEPIKAIINX CTENEHU U KOPHH.

Uppanmonansupie  ypaBHeHHs. OCHOBHBIE METOJABl  PEIICHUS  HPPATHOHATBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTeIbHbIX YPaBHEHUH.

[IpeoOpa3oBanue BhIpaXKEHUH, COAEPKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpHueckue Qopmynbsl. IIpeoOGpa3oBaHne TPUTOHOMETPHUUYECKHUX
BBIpaXEHUI. Pernienne TpuroHoMeTpuyecKnx ypaBHEHHMN.

Pemienne cucrtem JNMHEHHBIX ypaBHEHHM. Marpuila CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHUUA CMBICI U CBOWMCTBA, BBIYHCICHHE €ro
3HAYEHMs], IPUMEHEHNE ONPENEIIUTENS Ui PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pemenue
MPUKIAJAHBIX 3a7a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHeHUM. MccienoBanne noCcTpoeHHOM
MOJIENH C TIOMOIIIBIO0 MAaTPHUIL U ONPEACIIUTEIECH.

[TocTpoeHne mMaTeMaTHYECKHX MOJIENIEH pealbHOW CUTYyallMd C MOMOIIBIO YPaBHEHUU M
HepaBeHCTB. [IprMeHeHHe ypaBHEHMII M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTHUYECKHX 3aJad U
3a/la4 U3 pa3IMYHbIX 00JaCTei HayKH U pealbHOM JKU3HMU.

DyHKUUM U TPpaduKu

Oyukuus, crnocoObl 3amaHus (yHkiuu. B3anmuo oOpatnbie Qynkuuu. Kommnosuims
dbyakuuid. ['paduk Gyakummu. InemeHTapHbie Ipeodpa3zoBanus rpaduKoB QyHKITHIA.

Ob6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAaKOMOCTOSIHCTBA. UETHbIe M HeuéTHble QyHKiuu. [lepumommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (QPYHKUHU. MakcUMyMbl U MUHHUMYMBI (QyHKIuu. HanGosnbiee 1 HauMeHblIee
3HaueHUs GYHKIHUU HA TPOMEKYTKE.

JluneiiHasi, KBaJpaTU4YHAs U APOOHO-TUHEHHAs GYHKIMH. DIeMEHTapHOE UCCIIEOBAHHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-oif cTemeHW Kak (PyHKIUU OOpaTHOW CTENeHU C HaTypalbHBIM
MOKa3aTeseM.

[TokazarenpHas u norapupmMuyeckas GyHKINU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpadukoB QYHKUIUN Ui pelIeHUs] ypaBHEHHI.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpEIEIICEHHE TPUTOHOMETPUYECKUX  (YHKIIHIMA
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B pEaIbHBIX Mpolieccax U sBieHusX. [ padguku peanbHbIX
3aBUCUMOCTEM.

Hauyana maTteMaTH4ecKoro aHajam3a



ITocnemoBaTenbHOCTH, CIIOCOORI 3aMaHus IOCIEI0BATEILHOCTEN. MeTo ] MaTeMaTHIECKOM
MHIYKUUU. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIIEIOBATEIBHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTEeMaTHYEeCKOTO aHaIN3a KaK aHAJIn3a OECKOHEYHO MaJIbIX.

Apudpmernueckass W TreoMeTpuyYecKas — mporpeccud. beckoHewyHo — yObIBaromas
reomerpuueckasi nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH r€OMETPUYECKON MPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30Banue Mporpeccuu Uisi pelIeHUs PENIbHBIX 3a7a4 IIPUKIIAIHOTO XapaKTepa.

HenpepeiBabie ¢yHkmmu u ux cBoiictBa. Touku paspbiBa. ACHMOTOTHI T'padUKOB
¢bynkuuii. CBoiicTBa (pyHKIMI HENMpPEpBHIBHBIX Ha OTpe3ke. MeToJ] MHTEPBAJOB UIS pEIICHUS
HepaBeHCTB. [IpruMeHeHne CBOMCTB HETPEPHIBHBIX (DYHKITUH JUTS peIIeHH 3a/1a4.

[TepBas u BTOpas npousBoaHbIe QyHKIIMK. OnpenesieHne, reOMeTPHISeCKUN U (PU3NIeCKHii
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky GyHKUIUU.

[IpousBonHbie aneMeHTapHbIX GyHKUIUN. [Ipon3BoaHas cyMMBbl, TPOU3BEIECHMSI, YACTHOTO
1 KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, OoTepali HajJ MHOXKECTBaMU M WX CBoMcTBa. Jlmarpammel Ditiepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara il ONMCAHUS PEAJIbHBIX NPOLECCOB H
SIBIICHUH, TIPU PELLIeHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOTOo  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaIaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3HWIMH  OOydJalmerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4WIE€HAa POCCHUHCKOrO OOIIEeCTBa, MPEACTABICHUE O MaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, MPOLEAYpP TPaKTAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI U APYTro€), YMEHHE B3aWMOJICHCTBOBATH C COIMAJbHBIMH WHCTHTYTAaMHU B
COOTBETCTBHUU C UX (PYHKIMAMU U HA3HAYCHHUEM;

2) IATPUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKOM IpakIaHCKOW MACHTUYHOCTH, YBOKECHHS K MPOIUIOMY U
HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUUCKHUX
MaTeMAaTHKOB W POCCHMCKOW MaTeMaTHYECKOW IIKOJIbI, HWCIIOJIb30BAHUE JTUX JTOCTHKEHUN B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, cGOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TOBEJICHUS, CBA3aHHOTO C MPAKTHYCCKUM ITPUMEHEHUEM
JOCTH>KEHU HayKH M JESTENbHOCThIO YYEHOTO, OCO3HAHHE JMYHOIO BKJIAJa B IMOCTPOCHHUE
YCTOWYHMBOTO OYIYIIETO;

4) 3¢TEeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIOYas  3CTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajad, pEUIeHW, pacCyKIeHHI, BOCIPHUUMYHUBOCTh K
MaTeMaTHYeCKUM aclleKTaM pPa3IMYyHbIX BUJOB UCKYCCTBA;

5) ¢pu3uveckoro BocnuTAHMSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTHYECKIE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3J0POBBIO (30POBOE
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MUTaHUe, COATAaHCUPOBAHHBIN PEKUM 3aHSATHIA M OT/ABIXA, pETrylsipHas (pu3ndecKas akTHBHOCTB),
(u3HYECKOEe COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM JIEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IICHHOCTH TPYIOJIIO0MS, HHTEPEC K Pa3IUYHBIM cdepam
npoeccHOHANBPHON JIETETBHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHJIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PEeaTu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEeMaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHH
MPAKTUYECKUX 33]1a4 MaTEeMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

C(OPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYpPhI, IOHUMAaHHE BIUSHUS COIHAIBHO-
SKOHOMUYECKHUX TIPOILIECCOB HA COCTOSIHUE TMPUPOJHONW M COLMAIBHON Cpebl, OCO3HAHUE
rI00aNbHOTO  XapakTepa  JKOJIOTHYECKHUX  MpoOJieM, OpUEHTalMs Ha  MPUMEHEHUe
MaTeMaTHYeCKUX 3HAHUW /I pelIeHus 3a7ad B 00JIaCTU OKPYKAIOIICH Cpejibl, IIIaHUPOBAaHUE
MOCTYIKOB U OIICHKU WX BO3MOYKHBIX MTOCJIEICTBUIA JIJISI OKPY>KAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHUKH, MOHUMAHUE MaTEMaTHYECKOW HAyKH Kak CQepbl
YEJIOBEYECKOU JCSITEIIBHOCTH, TANOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE S3BIKOM MAaTEMAaTHKU U MAaTEeMaTHYECKOUW KYJIbTYPOU Kak CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEILCKYIO ACATEIHPHOCTh HHINBUIYAIBHO U
B TpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TOHATUAMHU, (GOPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KilaccU(UKAlMM, OCHOBaHMS sl 0000IIeHUs H
CPaBHEHUs, KPUTEPUU IPOBOUMOTO aHAIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpuULaTeNIbHbIE, EJMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (hakTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJI  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTelbCTBA MAaTEMAaTHUECKUX YTBEPKACHUHN (MIpsIMbIEe U
OT TPOTUBHOTO), BBICTpPAaUBATh ApPryMEHTALMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

BBIOMpATh CcHoco0 perieHus y4eOHOUM 3amgaun (CpaBHHBAThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM ¢ Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/ibcKue 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIENOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MpobiIeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIBHO  CIJIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHHs, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEeKTaMu, SBJICHHUSIMH, TPOLIECCaMU;



CaMOCTOSITENIBHO (OPMYIUPOBATH 000OIIEHHUS ¥ BBIBOJBI MO PE3yabTaTaM MPOBEAEHHOTO
HaAOIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000IIIEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLIECCA, & TAKXKE BBIIBUTaTh MPEANOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATE JIeUITUTHI HHPOPMAIUH, JTAHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOMIPOC H IS
pelieHus 3a/1a4u;

BBIOMpaTh HMHG(POPMAIMIO W3 WCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAJIM3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMHMDOPMAIMIO PA3IMYHBIX BHJIOB U (QOpM
MIPEACTABICHUS;

CTPYKTYpUpOBaTh  WH(POpMAIMIO, TMPEACTaBIATh €€ B  pa3IMuHbBIX  (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIIEHUBATh HAAEKHOCTh HHPOPMALMM TI0 CAMOCTOATENBHO  CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHbBIE YHUBEpPCAJIbHbBIE YueOHbIE el CTBHUS

Oo6menne:

BOCIIPHHMMATh W (HDOPMYJIUPOBATh CYXKJICHHS B COOTBETCTBHHM C YCIOBUSMHU H IICIISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHUCHMCHHBIX
TEKCTax, JlaBaTh TIOSCHEHUS TI0 XOJY peIIeHHs 3aJa4d, KOMMEHTHPOBATH IMOJyYCHHBIN
pe3ynbTar;

B XOJ€ OOCYKJIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUl TEMBbI, MPOOIEMEI,
perraemMoil 3a1avr, BBICKA3bIBATh WJIEH, HAIlCJICHHBIC HA MOWCK PEIIEHUS, COMOCTaBIATh CBOU
CYXJCHHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jHuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, HMCCIEA0BaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3CHTAluu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMPATh CIOCOO peleHHs C Y4ETOM
HMMEIOILIUXCA PEeCypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PeLICHUH ¢ yu€TOM HOBOI HH(OpMAIIUN.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaZIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTENBHBIX TPOIECCOB, HX pPe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIiecca U pe3yibTaTa PelieHus MaTeMaTUueCcKOH 3a1a4u;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa WEIHM U YCIOBHSIM, OOBICHATH HPUYHHBI
JOCTYIKEHHSI WM HEAOCTI)KCHHSI PE3yabTaTOB JIEATEIbHOCTH, HAaXOIUTh OIIUOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHUMATh U WCIOJ30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOTHl TpU
pelieHnd y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHOM JAESTeNbHOCTH, IUIAHUPOBAThH
OpPraHMU3aIMI0 COBMECTHOW pabOThl, pacmpenensarTh BUAbl paboT, AOroBapuUBAThHCS, 0OCYKIATh
MIPOLIECC M pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYMNNOBBIX GopMax paboThl (0O0CykIeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» W HHBIE), BBIIOJHATH CBOIO YacTb pabOThI M KOOPAWHUPOBATH CBOM JCUCTBUS C

8



IPYrUMH 4IEHAMH KOMAaH/bl, OLIEHMBATh KAayecTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
HPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 10 kiaacce oOyyarommuiicss MOJYYUT CIEIAYIOIIME MpPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueill mporpaMMbl y4eOHOro Kypca «AunreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAst
IpoOb, TPOIEHTHI, MPPANHOHAILHOE YHUCIO, MHOXKECTBA PAIMOHAIBHBIX M JACHCTBHTEIHHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3InYHBIX OTpaciieit
3HaHUH U PEATTLHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPaBUJIa OKPYIJICHMS, NPUKUAKY U OLEHKY
pe3yJibTaTa BIYUCICHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTelIeM, HCIO0JIb30BaTh
NOAXOAUIYI0 (OpPMY 3aIUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a7ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO OTEpUPOBAThH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHN;

CBOOOHO ONEpPUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOrapudM dYHcia, AECATUYHBIE U HATypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpPUPOBATH MOHITHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OTIEpUPOBATh NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M ApPKTaHI'€HC YUCJIOBOTO APIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepuUpoBaTb  MOHATHAMM:  TOXKIECTBO,  YPaBHEHUE,  HEPaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBHS, PABHOCHIIBHBIC HEPABEHCTBA,;

IPUMEHATh Pa3IMYHbIE METOJbl PELICHHsS] PalUMOHATIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBATh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMM  KO3(QQUIMEHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTh [eJIeHHe MHOrowIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 g BBIYMCICHUS €r0 3HAY€HUs, IIPUMEHATh ONPEICIUTENH Ul PEIIEHUS
CUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBIO MAaTpUll U
ONPEIEIIUTENEH, UHTEPIIPETUPOBATh MIOJIYYEHHBIN pe3yJbTarT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa30oBaHMsl BEIPAKEHUI;

BBIMOJIHATE ~ NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHHMM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMcTBa  jorapu¢moB st mpeoOpa3oBaHHs  JIOrapuPMUUIECKUX
BBIPAKEHUM;

CBOOOJTHO  OMNEepUpoBaTh  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuueckue (GopMmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJITHO OINEpPUpPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHSTh
He00X0AuMBble (POPMYIIBI [T PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;
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MOJICIUPOBATh pPEATbHBIC CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHUs, HEPABEHCTBA IO YCIOBHIO 3a/laud, HCCIEI0BATh IIOCTPOCHHBIE MOJETH C
WCTIOJIb30BAHMEM allllapara ajareOpsl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: (YHKIHUS, CIIOCOOBI 3aJaHus (PYHKIHMH, B3aHMMHO
oOpaTHbple (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBHIIOJHATH SJIEMEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMHU, TEPUOJHUECKHUE
GyHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMbl M MHHUMYMBI (YHKIUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OTIEPHPOBATH TOHATHSIMU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszateneM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM U IENBIM TOKa3zaTeseM, rpaduk
KOPHS N-0# CTETeH! KaK (YHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IMHEHHAs (yHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTEPHPOBATH MOHATHSAMH: TIOKa3aTeNbHas W JiorapudMudeckas (yHKIUH, HX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

CcBOOOJTHO OMEPUPOBATh TOHSATHIMH: TPUTOHOMETPHUYECKAsT OKPYXHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTyMEHTa;

WCTIONh30BaTh Tpaduku (QYHKIUH Ui UCCIIEAOBAaHUS TMPOIECCOB W 3aBUCUMOCTEH TpH
peleHnn 3a1ad U3 IpYyruX Y4eOHBIX NPEAMETOB M pealbHOW JKM3HH, BBIpAXKaTh (OpMyJIaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKOro aHaan3a:

CBOOOJIHO ONEpPUPOBaTh MOHATUAMHU: apUPMeTHUeCKas M IeoMeTpUYecKasl MpOrpeccus,
0eCKOHEUHO YOBIBaIOIIAsl FEOMETPHUECKasl MPOrPECCHs, JIMHEHHBIN U SKCIOHEHIIMAIBHBIN POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh MPOrPECCUH JUI PELICHUs PeabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJIHO  ONEpUPOBaTh  MOHATUAMM:  IOCIEIOBATEIBHOCTb,  CHOCOOBI  3aJaHUs
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE I10CIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATH MOHATUSAMM: HENpPEpbIBHbIE (YHKLMHU, TOUYKH pa3pbiBa Ipaduka
(GhyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CcBOOOJIHO ONEpUpOBaTh MNOHATHEM: (DYHKLHMSA, HENpepbiBHAsE Ha OTPE3KE, MNPUMEHATh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJIHO ONepUpoBaTh IMOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIHUH,
KacaTenbHas K rpaduKy QyHKINH;

BBIUUCIIATH IPOU3BOJHBIE CYMMBbI, IPOU3BEJIEHHs, YacTHOTO M KOMIIO3UIMHU [JBYX
(GyHKUUMH, 3HAaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJb30BATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOJHOM /171 pelleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMH;

UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis OMUCAHUs peaibHBIX MPOLECCOB
U SIBJICHUH, IPU PELIeHNUH 331a4 U3 JPYTruX ydeOHBIX MPEIMETOB;

cBOOOJITHO OMNepupoBaTh MOHATHAMU: OMpEIENCHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4ecKOro OObEKTa, J0Ka3aTeIbCTBO, PABHOCHIIBHBIE YpPaBHEHUS U
HEpPaBEHCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/m| mnporpamMmsl Bcero Konrpoanurie o0pa3oBaTe/bHbIE
padoTsbI pecypebi
MHO0XeCTBO IEUCTBUTEIBHBIX
yucesn. MHOro4JIeHsl.
1 PanmonanbHbie ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YPAaBHEHUN
5 Oynkuuu u rpadpuku. CreneHHas 12 1
(GYHKIMS C LIETBIM [TOKa3aTeleM
ApubmMernueckuii KOpeHb N-0it
3 crenenu. UppanuoHnanbHbIe 15 1
ypaBHEHUS
4 [TokazarenpHas QyHKITHS. 10 1
[TokazaTenbHbIE ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue 99 1
BBIPAKEHUS U YPABHEHHUSI
7 [TocnenoBarensHOCTH U 10 1
Mporpeccuu
8 HenpepriBHbie QyHKITHH. 20 1
IIpousBogHas
9 [ToBTOpEHUE, 0000IICHNE, 5 5
cUCTeMaTu3aIlus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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