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IHOACHUTEJIBHASA 3AIIMCKA

VY4eOnblil Kypc «Anredpa U Hadyaja MaTEMAaTUYECKOTO aHAIN3a» SBJISETCS OJHUM
13 HauOoJiee 3HAaUMMbIX B IPOrPaMMe CPEHEro 0011ero 00pa3oBaHusi, HOCKOJIbKY, C
OJIHOM CTOPOHBI, OH 00ECIIEYMBAET MHCTPYMEHTAIbHYIO 0a3y JIJIsl U3YUEHHS BCEX
€CTECTBEHHO-HAY4YHBIX KYPCOB, a C Ipyroi CTOPOHBI, POPMUPYET JJOTUUECKOE U
abCTpaKkTHOE MBIIUIEHHE 00YYAIOIINXCS HA YPOBHE, HEOOXOAUMOM JIJIsl OCBOEHUS
MH(pOpPMaTUKHU, OOIIECTBO3HAHNUS, UCTOPUH, CJIOBECHOCTH U APYTUX JAUCUUIUIMH. B
paMKax JaHHOTO y4eOHOTro Kypca o0yyaromyecs OBJlIa/IeBal0T YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OPMyIHPYET CBOU JOCTHXKEHUS B
MaTteMaTH4IecKou Gopme.

VY4eOHbIii Kypc anreOpbl M Hayal MaTeMaTHYeCKOTO aHAIN3a 3aKIaIbIBacT
OCHOBY JJI YCIIEITHOTO OBJIAJIEHUS 3aKOHAMM (PU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHLIUW Pa3BUTHS SKOHOMHKHU U OOUIECTBEHHOM KM3HU, O3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX U(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO UCTIOIb30BATh UX /IS JaJlbHEHIIEero o0pa3oBaHus U B TOBCEIHEBHOMN
*U3HU. B TO ke BpeMst oBlajieHue abCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
KOHCTPYKUUSIMU aJIreOpbl 1 MaTEMaTHUECKOT0 aHaJIM3a Pa3BUBAET YMEHNUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UICTUHHOCTb, JOKa3bIBaTh YTBEPKIAEHUS C IIOMOILBIO
MHAYKIHU U pacCyXJIaTh 1€yKTUBHO, UCIIOJIb30BaTh 00OOIIEHHE U KOHKPETU3AIIHIO,
abcTparupoBaHue U aHAJIOTUIO, (POPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone u3yuenus yueOHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO
aHaM3a» 00yJarouIrecs MoTy4aroT HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 3a/1a4,
CaMOCTOATEIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEN PeAJIbHBIX CUTYaLUH,
MHTEPHPETALNN [TOTYYEHHBIX PEIICHHU, 3HAKOMSTCS ¢ TPUMEPAMH MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITHUSIMHU U UX aBTOPaMHU.

VY4eOnblil Kypc 001a1aeT 3HAaUUTEIbHBIM BOCHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIN peanu3yercs Kak yepe3 yueOHbId MaTepua, CriocoOCTBYIOIINMA
(OpMHUPOBAaHNIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 crenupuKy yueOHon
JESITEeIbHOCTH, TPEOYIOIEel MPOAOIKUTENbHON KOHIIEHTPAllU BHUMAHUS,
CaMOCTOSATEIIHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3yJIbTAT.

B ocHoBe MeToinku 00ydyeHus anredpe v HauajaM MaTeMaTUYecKoro aHajan3a
JICKUT ACSITETbHOCTHBIN NPUHIUI 00YUYESHHUS.

B cTpykrype yuebHOTO Kypca «Anredpa 1 Hayana MaTeMaTHUYEeCKOTO aHAIIA3a»
BBIJICJICHBI CIIETYIOLIUE COJIEPKATEIbHO-METOINYECKHE TUHUM: «Hucna u
BbIUMCIICHUSD, « DyHKIMM U rpadukmn», «Y paBHEHHs U HEpaBeHCTBay, «Hauana
MaTEeMaTUYECKOro aHaan3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHbIE
COJIep>KaTelIbHO-METOIUYECKHE JIMHUU U3YYal0TCA Ha MPOTSHKEHUH JIBYX JIET
o0y4eHHs Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHusi, ECTECTBEHHO JOIOIHSS IPYyT
Apyra v MOCTENEeHHO HACHIIAsCh HOBBIMU TeMaMH U pasjenaMu. JlaHHbIA yueOHbIH
KypC SIBJISIETCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEUHSET B ce0€ cofepxKaHue
HECKOJIbKMX MaTeMaTHYECKUX JUCLUUIUIMH, TAKUX Kak anreopa, TPUrOHOMETPHS,
MaTE€MaTUYECKUI aHan3, TEOPHUsl MHOXKECTB, MaTeEMaTH4ecKas Joruka u gpyrue. 1o



Mepe TOro, Kak 00yJaroniiuecs: OBJIaJIeBatOT BCE OoJiee MMUPOKUM MATEeMATHUECKIM
amnmaparoM, y HUX TOCIIeIOBaTEIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MAaTEMATUYECKYIO MOJIENIb PEATbHOM CUTYaIlu, TIPUMEHSTh 3HAHUS,
MOJIyYEHHBIE [IPU U3YUYECHHUH YUYEOHOTO Kypca, JUIsl peIIeHUs] CAMOCTOSITEIIbHO
c(hopMyIHPOBAHHON MAaTEMAaTHUUECKOH 3a/1auu, a 3aTEM UHTEPIIPETUPOBATH CBOM
OTBET.

ConepxaTtenbHO-MeTOANYECKast TUHUS «Hucaa u BBIYUCIICHUSD» 3aBEpIIacT
(dhopMupoBaHUE HABBIKOB UCTIOIB30BAHUS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HayaToO Ha YpOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0c000€ BHUMAaHUE yieNseTcsi GOPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYKCIICHU, BKIIFOYAIOIINX B c€0s1 MCIIOJIb30BAHUE PA3TMYHBIX (OPM 3aMKCH YUCIIa,
yMEHUE JeNIaTh MPUKUJIKY, BBITOIHATH MPUOIMKEHHBIE BEIUUCIECHUS, OLICHUBATh
YHCJIOBBIE BBIpAXKEHHUS, pab0TaTh C MATEMATUYECKUMU KOHCTAHTaMU. 3HAKOMBIE
O0OyYaroIIMMCsl MHOKECTBA HATYPAJIbHBIX, IIEJIbIX, PAIIMOHATIBHBIX U JEHCTBUTEIbHBIX
YyuCeN AOMOIHSAOTCS MHOXKECTBOM KOMILJIEKCHBIX Yucell. B KaXa0M U3 3TUX MHOXKECTB
paccMaTpHUBAIOTCS CBOMCTBEHHBIC MY CHEITM(UUSCKHE 3a/1a91 U OTIEPAIIAU; JICTICHUE
HalIeJI0, OTIEPUPOBAHUE OCTATKAMK Ha MHOXKECTBE LIEJIbIX YHCEeIl, 0COObIE CBOMCTBA
pallMOHANILHBIX U UPPALIMOHAIIBHBIX YUCEN, apu(hMETUUECKUE ONIEpalliH, & TAKXKE
M3BJICUCHUE KOPHS HATYPaJIbHON CTEMEHU HA MHOYKECTBE KOMIUICKCHBIX YHCEIL.
bnaronaps nocneoBaTeIbHOMY PACIIMPEHUIO KPYTa UCTIOIb3YEMBIX YUCEI U
3HAKOMCTBY C BO3MOXHOCTSIMHM MX MPUMEHEHUS JIJIsl PEIICHUS Pa3IMUHbIX 337124
dbopmupyeTcst peACTaBICHUE O SIMHCTBE MAaTEeMAaTUKU KaK HAYKU U €€ POoJiv B
MOCTPOEHUU MOJIeNIel peaIbHOr0 MUPa, IUPOKO UCHOIB3YIOTCS 00001IeHNE U
KOHKpEeTH3aIHsl.

JIunus «YpaBHEHHs 1 HEPABEHCTBA» PEANM3YETCs Ha MPOTSKEHUU BCETO
oOy4eHHs Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus, MOCKOJIBKY B KOKIOM pa3fiesie
[IporpamMmsl pelyCMOTPEHO PEILICHHE COOTBETCTBYIOIIMX 3aAa4. B pe3ynbraTe
0OydJaromrecs OBJIAJIEBAIOT PA3IMYHBIMU METOJIAMU PEIICHUS PAIIMOHATBHBIX,
HUPpAIMOHATBHBIX, TTOKA3aTeIbHBIX, TOTAPUPMUYECKUX U TPUTOHOMETPUICCKUX
ypaBHEHHI, HEPABEHCTB U CUCTEM, a TAKXKE 3a]1a4, COJIEPKAIUX TTapaMeTpPhI.
[TonyueHHble YMEHHUS IUPOKO UCTOJIB3YIOTCS MPU UCCIICI0BAHUU (DYHKITUHN C
MOMOIIIBIO IPOU3BOAHOM, MPU PEIICHUN MPUKIAJAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKJCHUE
HauOOJIBIINX U HAMMEHbIINX 3HaUeHUHN QyHKIMU. JlaHHas coaepikaTebHas JTUHUS
BKJIIOUYAET B ce0sl Takke (POpMUPOBAHNE YMEHUM BBITIOIHATD Pacu€Thl O popmyJsiaM,
npeoOpa3zoBaHus PalMOHAIBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKHUX
BBIPKEHMUI, & TAK)KE BBIPAKEHUIM, COIEpKAIIUX CTENEeHU U Jorapudmel. biaronaps
M3YYEHUIO alIre0panvyeckoro MaTepuasna MpouCXoIuT JalbHeIIee pa3BUTHE
AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUSI 00yJaronuxcsi, opMupyroTcs
HABBIKU JISYKTUBHBIX PACCYKJIEHUN, paOOTHI ¢ CHMBOJBLHBIMU (hOpMaMH,
MPECTABJICHHS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3QpPeKTUBHBIC MHCTPYMEHTHI I PEIICHUS MPAKTUICCKUX H
€CTEeCTBEHHO-HAYUYHbIX 3a]1a4, HATJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
S3bIKa HAYKH.



ConepxarenbHo-MeToaMYECKas TUHUSA « DyHKIMH U TPaPUKU» TECHO
NeperuieTaeTcs ¢ APYruMu JIMHUSIMU Y4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE
3a/1aéT MOCIIeIOBATEIHLHOCTD U3yUeHUs MaTepuana. M3yueHnue creneHHou,
MOKAa3aTeIbHOH, JIOTapU(PMUIECKON U TPUTOHOMETPHUUECKUX (DYHKITHI, X CBONCTB U
rpaduKoB, UCTIOIB30BaHNUE (PYHKITUHN JJIS PEIICHUS 3a7a4 U3 APYTUX yIeOHBIX
MIPEIMETOB U PEATHbHON KU3HH TECHO CBSA3aHO KaK C MAaTEMAaTHIECKUM aHAITU30M, TaK
U C peIlIeHNEM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM O0bIIIOe BHUMAHHE YACIISICTCS
(bOpMHUPOBAHUIO YMEHHUS BBIpaXKaTh (OPMYyIaMHU 3aBHCHMOCTH MEKIY Pa3TInIHBIMU
BEJIMYMHAMHU, MCCIICIOBAThH TOJyYCHHBIC (DYHKIIMH, CTPOUTH UX Tpaduku. Matepuan
ATOM coAepKaTEILHOM JIMHUY HAIICJICH Ha Pa3BUTHE YMCHHUI M HABBIKOB,
MO3BOJISIONIUX BRIPAXaTh 3aBUCUMOCTH MEK/y BEJIMUMHAMHU B Pa3InyHON Qopme:
aHAIMTUYECKOM, Tpaduueckoii u ciaoBecHoM. Ero nyuenue cnoco0CTBYET pa3BUTHIO
ATOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETH3AIIHH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenbHas uHUS «Hadana MaTeMaTHYECKOTO aHAIHM3a» MTO3BOJISET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTUYECKHX, TaK U IPUKJIQTHBIX 33724,
JOCTYIHBIX 00YYaIONUMCS, TaK KaK y HAX MOSBJISIETCS BO3MOXXHOCTh CTPOUTH
rpaduKy CIOXKHBIX (DYHKIHH, ONIPEAEIATh NX HANOOJIBIINE W HANMCHBIIINE 3HAYCHHS,
BBIYHCIIATH IUIOMAIN (GUTYp U 0OBEMBI TEIT, HAXOUTh CKOPOCTH U YCKOPCHHMSI
nporieccoB. JlaHHas comepikaTeNIbHAs IMHUS OTKPHIBAET HOBBIC BOBMOYKHOCTH
MOCTPOCHUS MaTEMAaTHYECKUX MOJIEIICH PeasIbHBIX CUTYaIlUi, TT03BOJISIET HAXOAHUTh
HaWIydliee perieHue B MPUKJIAAHBIX, B TOM YUCIIE COIMATbHO-DKOHOMUYECKHUX,
3a/layax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOT0 aHaJln3a ClIOCOOCTBYET
Pa3BUTHIO a0CTPAaKTHOTO, (POPMATBLHO-IOTUYECKOTO U KPEATUBHOT'O MBIIIICHUS,
(bopMHPOBAHMIO YMEHUN PACIIO3HABATH MPOSIBJICHUS 3aKOHOB MAaTEMATUKHU B HayKe,
TEeXHUKE U uckycctBe. O0ydaromuecs y3HatOT O BBIJAIONIUXCS pe3yJibTaTax,
MOJIYYCHHBIX B XOJIE Pa3BUTHS MAaTEMATHKHU KaK HAYKH, H 00 X aBTOpaXx.

ConeprkaTenbHO-METOUYECKast TUHUS « MHOKECTBA 1 JIOTUKa» BKIIFOYAET B ce0s
AJIIEMEHTHI TEOPUU MHOKECTB U MATEMATHIECKOM JIOTHKHU. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHONH MAaTEMATHUKH H
MpeaiararoT HanooJiee YHUBEPCATBHBIN S3bIK, 00bETUHSIONINA BCE Pa3IeiIbl
MaTEeMaTHUKH U €€ MMPUIIOKEHUH, OHH CBI3BIBAIOT PA3HBIC MATEMATHUYCCKUC
JTUCITUIUTHHBI U UX MPUJIOKEHUS B eIMHOE 11e5oe. [103ToMy BaKHO JaTh BO3MOXKHOCTh
o0Oy4aroIiemMycsi TIOHUMAaTh TEOPETHKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOMN
MaTE€MaTHUKH U UCTIOIb30BATh €ro JIJIsl BEIPAXKEHUS CBOUX MbIceH. J(pyruM BaxKHbBIM
MPU3HAKOM MAaTEMAaTHKHU KaK HaAyKH CIIeTyeT MPU3HaTh CBOMCTBEHHYIO €i CTPOroCTh
000CHOBaHUH U ClIeJOBAaHUE ONPEICIEHHBIM MTPaBUIaM TOCTPOCHUS J10Ka3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMHU MaTeMaTUYECKON JIOTUKH CTIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIIEHUS 00yYaIOnuXCsl, IO3BOJIIET UM CTPOUTH CBOU PACCY KICHUS
Ha OCHOBE JIOTUYECKHUX TPABUII, (POPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHUS.

B yuebnOM Kypce «Anrebpa u Hayasia MaTEeMaTUYECKOTO aHATTN3a)»
MPUCYTCTBYIOT OCHOBBI MATEMATHYECKOTO MOJISTTUPOBAHMSI, KOTOPBIC TTPU3BAHBI
crioco0CTBOBATH (POPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIETIEH peaibHbIX
CUTYAIIN, UCCIACAOBAHMS 3THX MOJIEJICH C TIOMOIIIBIO armapaTa ainreOpsl U



MaTeMaTHYECKOT0 aHaJIM3a, MHTEPIIPETAlUNH MMOJYYCHHBIX PE3yIbTaToOB. Takue
3aJlaHusl BIUICTEHBI B KaXbIN U3 pa3/iesioB MPOTrpaMMbl, OCKOJIbKY BECh MaTepHral
y4eOHOro Kypca IIMPOKO MCIOJIB3YETCS JIs PEIIeHUs MIPUKIIAIHBIX 3a1ad. [1pu
PEIICHUH peaTbHBIX MPAKTUICCKUX 3a7a4 00yJaromuecs pa3BUBAIOT
HaOJIFOAATeTbHOCTh, YMEHHE HAXOUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBATH Mpo0IeMy. JesTenbHOCTh
1o (OPMUPOBAHUIO HABBIKOB PEILICHUS TPUKJIIAIHBIX 3a]]a4 OPraHU3yeTCsl B MPOIecce
M3YUYEHHUsSI BCEX TEM y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYeCKOro aHAJIU3ay.

Ha uzydenue yueOHOro Kypca « Anredpa 1 Hadajla MaTEMaTUUECKOTO aHaTTHu3ay
orBoautcs 340 yacoB: B 10 knacce — 170 gacoB (5 yacoB B Hezeno), B 11 kimacce —
170 gacoB (5 yacoB B HECIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsia 1 BIYMCICHUSA

Panmonanbhbie uncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TIPOLICHTHI,
OeckoHeuHble iepuoandeckue apoou. [Ipumenenue npodeit 1 NpoLeHTOB s
peLIeHUs IPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U peallbHON KU3HH.

JlerictBUTENbHBIE Yncia. PanmoHanbHble M MppalOHAIBHBIE YUCIIA.
Apudmerrnueckue oneparuu ¢ AeHCTBUTEIBHBIMU YUCIaMu. Moayiib
JEHCTBUTEIBHOTO YKCTa U ero cBoiicTBa. [IpubnmkEHHbIe BHIYUCICHMS, TPABUIIA
OKpYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUM.

Crenensb ¢ 1eabIM nokazareiieM. buanom Herorona. Vcnosb3oBanue moaxoasiei
(dbopMBbI 3anKcH IEHCTBUTEILHBIX YUCEN JIJISl PEIICHUS MPAKTUUECKUX 3a/1a4d U
MPEJICTABJICHUS JAHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJIbHON CTETICHU M €T0 CBOMCTRBA.

Crenenb ¢ paloOHAIBHBIM MTOKA3aTeNeM U €€ CBOMCTBA, CTEIEHb C
IEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm uncna. CoiictBa jiorapudma. /lecatnunbie U HaTypaJibHbIE
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHUSI.
PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHUA-CIIEICTBUA. HepaBeHCTBO, pelieHue
HEpPAaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS TIEJIBIX U IPOOHO-PAIIMOHATBHBIX YPABHEHHUH U
HEpaBEHCTB. MHOTOWIEHBI OT OJTHOW IEPEMEHHOM. [leJieHne MHOTOYJICHA Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowieHs! ¢ nenbiMu KodhGuimmeHTam.
Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HNppaunonansubie ypaBHeHHsI. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX
YpPaBHEHUM.

[TokazaTenbHbie ypaBHEeHUSI. OCHOBHBIE METObI PEIICHUS MOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BBIpAKEHUH, COJIEPIKALTUX JIOTAPUDMBI.

Jlorapudpmuyeckue ypaBHeHusi. OCHOBHBIE METOIbI PEIICHUS JIOTapu(PMUUecKuX
YPaBHCHUU.

Pemenne cucrem JIMHEHHBIX ypaBHEHU. MaTpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeieuTeNb MaTPHUIIbl 2X2, €ro TeOMETPUUECKUI CMBICIT U CBOMCTBA,
BBIUHCIICHUE €70 3HAYEHHUS], TPUMEHEHHUE ONPEACIUTENS ISl PELICHUS CUCTEMBI
JIMHEMHBIX YpaBHEHUH. Penienne npukiaIHbix 3a1a4 ¢ TOMOUIBIO CUCTEMBI JTMHEUHBIX
ypaBHeHMH. MccnenoBanne moCTpOEHHON MOJAEIH C IIOMOIIBIO MAaTPULL U
ONPEAECTUTEICH.



[TocTpoenne MareMaTUYECKUX MOJEIIEN PEAIbHON CUTYalMH C IOMOILIBIO
YPAaBHEHUM U HEPABEHCTB. [ [prMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 33/1a4 U3 PA3INYHBIX 00JIacTel HAYKU U PEaTbHON KU3HU.

DYyHKIUU U TPaPUKH

OyHK1Ms, criocoObl 3a7anus GyHKIUH. B3aumHo oOpaTHbie (QyHKITHH.
Komnozunus pynkuuii. 'paduk GyHkuu. inemMeHTapHbie npeoOpa3oBaHus
rpadukoB QyHKIHIMA.

O6nactp onpeneneHus 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu dyHkumm.
[IpomesxyTku 3HaKONOCTOAHCTBA. UETHBIE M HEeU€THBIE (hyHKIMU. [lepuoanueckue
¢bynkuuu. [IpomMexxyTkr MOHOTOHHOCTH (DYyHKIIMH. MaKCUMYyMbl U MUHUMYMBI
¢bynkuuu. Hanbonpiee u HaumMeHbliee 3HadyeHust QyHKIIMKA HA POMEXKYTKE.

JluneitHasi, KBaipaTU4Has U IPOOHO-IIMHEWHAST PYHKIIUU. DJIEMEHTAPHOE
UCCIIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB.

CrenenHast pyHKIIMS ¢ HATypaJbHBIM U LIETbIM MTOKa3zareneM. E€ cBoiicTBa n
rpaduk. CBolicTBa 1 rpauK KOPHS N-OM CTENEHU KaK GyHKIIMHA 0OpATHOM CTETICHH C
HATypaJIbHBIM IOKA3aTEIEM.

[ToxazarenbHast u Jorapudmuueckas GyHKIUU, UX CBOMCTBA U TPaQUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 1151 peIIEHUs] ypaBHEHUM.

QOYHKIMOHAJIbHBIE 3aBUCUMOCTH B peaJIbHBIX MIpoLieccax U sBJIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

Hauyana maTeMaTH4eCcKOro anajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/JaHUs TTOCIIEI0OBaTENbHOCTEH. MeToa
MaTeMaTUYeCKOW NHAYKIIMU. MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BATEIIBHOCTH.
Hcropust BOBHUKHOBEHHSI MATEMATHUECKOT0 aHaJIN3a KaK aHalin3a 0ECKOHEYHO
MaJbIX.

Apudmernueckas u reomeTpuyeckas nporpeccuu. beckoneuno yobiBaromas
reomeTrpuyeckas nporpeccusi. Cymma 6€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOM
MPOrpecCrr. JINHENHBIA U 3KCIIOHEHIHAIBHBIN pOCT. Yncno e. DopmyJia CIOXKHBIX
IIPOLIEHTOB. Vcronp30BaHue MPOrpeCcCUy Il PELIEHNs PEabHbIX 3a1a4 IPUKIIAIHOTO
Xapaxkrepa.

HenpepsiBHble (GyHKIIMM U UX cBoMcTBa. Touku pa3ppiBa. ACUMOTOTHI Ipa)UKOB
¢ynkuuii. CBoiicTBa (yHKUMN HEMPEPHIBHBIX HA OTpe3ke. MeToa HHTEepPBAJIOB IS
penieHust HepaBeHCTB. [I[pruMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIIMMA JJIs1 pelieHus
3a/1au.

[lepBas u BTOpas npousBoiHbie GyHKIKU. OnpeaeneHrue, TeOMeTpUIeCKuil u
(bu3HYecKuil CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTeabHOU K TpaduKy QyHKIUH.

[IpousBoaHbIe d1eMeHTapHBIX QYHKIUH. [Ipon3BOIHASI CYMMBI, MPOU3BEICHHUS,
YAaCTHOTO M KOMITO3ULIUU (YHKITHI.

MHosKecTBa M JIOTHKA

MHoO»xecTBO, Onepalyy HaJl MHOKECTBAaMU U UX CBOMCTBA. J[narpammbl Diinepa—
Benna. [IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO aIlllapaTa Jyisl ONMCAHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a]a4 U3 APYTUX yUYE€OHBIX ITPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTUYECKOT0 OOBEKTA, CIIE/ICTBUE,
JOKa3aTENbCTBO, PABHOCUJIBHBIE YPABHEHUS.



11 KJIACC

Yucia 1 BBIYMCICHUSA

HarypanbHubie u niensie uyncina. [I[puMeHeHne npu3HakoB J€IUMOCTHU LEIbIX
quces, HanooJIbIuiA ool aenutensb (nanee — HOJI) m HauMensIee odiiee KpaTHOE
(manee — HOK), ocTaTkoB 1o Motyito, airoputMa EBkina a1 penieHus 3a1ad B
LEbIX YHACTAX.

Kommiekchble yncna. Anredpanyeckasi U TpUroHoMeTpuueckas (popMbl 3amucu
KOMILJIEKCHOTO Yucia. Apu(pMeTUYECKHe onepaiiuy ¢ KOMIUIEKCHBIMU YHCTIaMU.
N3o0pakeHne KOMILJIEKCHBIX YHCE Ha KOOPAUHATHOM miockocTu. @opmysna Myaspa.
Kophu n-oii crenenu U3 KOMIUIEKCHOTO yucia. [I[pumMeHeHne KOMITJIEKCHBIX YHCeN
IS perieHus: GU3NUeCKUX U FTeOMETPUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucremMa 1 COBOKYNHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIILHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEeHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEeIbHBIX U JTOTAPU(PMUICCKUX HEPABCHCTB.

OCHOBHBIE METO/IBI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM M COBOKYITHOCTEN PAIlIMOHAIIbHBIX,
UppalmoHaIbHBIX, MOKA3aTEeIbHBIX U JIOTAPU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

[IpumeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
3aJlay ¥ 3aj1a4 U3 pa3InyHbIX 00J1acTel HAYKU U pealibHOM KU3HU, MHTEpIIpETaIus
MOJIyYEHHBIX PE3YIbTATOB.

DOyHKUUHA U TPaPuKHn

I'padux xommozunuu pyukiuii. ['eomeTpuueckre o0pa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPJAUHATHOM IMJIOCKOCTH.

['padpraeckure MeToIBI perieHust ypaBHEHHN 1 HepaBeHCTB. [ paduueckue
METO/Ibl PEIIECHUS 3a/1a4 C TapaMETPaAMHU.

Hcnonb3oBanue rpadukoB GyHKLIMNA 1Sl KCCIIETOBAHUS MTPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOBHUKAIOT MIPU PELLIEHUH 33]1a4 U3 APYIUX y4eOHbIX
MPEIMETOB U PEATBHOU KU3HU.

Havajia MaTeMaTH4eCKOro aHAJIM3a

[IpumeHeHre mpou3BOAHON K UCCIEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. Haxosxienne HanbobIero 1 HAaMMEHbIIEro 3HaY€HU N HelTPEpbIBHON
GyHKIUM Ha OTPE3KE.

[IpumeHeHne MPON3BOIHOM VISl HAXO0XKICHUS HAWITYYILIETO PEIICHUS B
MPUKIIAJIHBIX 3a]1a4ax, [JIs ONPEAEIeHUsI CKOPOCTU U YCKOPEHUS Mpolecca, 3aJaHHOTO
dbopmyoit unu rpadurom.

[TepBooOpa3Has, OCHOBHOE CBOWMCTBO MepBOOOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKImi. [IpaBria HaxoxIeHUs TEPBOOOPA3HBIX.

NHuterpan. I'eoMeTpryecKkuil CMBIC UHTErpaia. Berancienne onpenenéHHoro
uHTerpaina no popmyne Hetotona-Jleitouua.



[Ipumenenre nHTerpana s HaxX0XK/IeHUs TII0MAeH TIOCKUX (GUryp u o0bEMOB
r€OMETPUYECKHX TEIL.

[Tpumeps! pemennii nudepeHnranbHpIX ypaBHeHu. MaTemaTtudeckoe
MOJICJIMPOBAHUE PEATTLHBIX MPOIIECCOB € MOMOIIBIO AU(dHEePEHITNATHHBIX YPABHCHHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE Pe3yJIbTATHI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA, MPEJCTABICHHE O MATEMAaTUYECKUX
OCHOBaX ()yHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUM, POLIETYD
IPaKJIaHCKOTO 00111ecTBa (BHIOOPHI, OMIPOCHI U APYTO€), YMEHHE B3aUMO/ICHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKIMSIMU U Ha3HAUCHHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCUNUCKON IPAKJAHCKON UICHTUYHOCTH, YBOXKCHHS K
MPOIIIOMY ¥ HACTOSIIEMY POCCHUICKON MaTeMaTUKH, [IEHHOCTHOE OTHOILLIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATHKOB U POCCUMCKON MATEMATUYECKOM IIKOJIBI,
WCIOJIb30BAHUE ITHX JOCTIKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME IyXOBHBIX [IEHHOCTEW POCCUICKOr0 Hapoja, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHHUS, CBI3aHHOTO C MIPAKTUUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U ICSITEIbHOCTHIO YUEHOT'0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOWUHUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAS] 3CTETUKY MATEMAaTUYECKUX
3aKOHOMEPHOCTEH, 0ObEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHUH, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCHUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSITH MAaTEMAaTHIECKUE 3HAHUS B MHTEPECaxX
3I0pPOBOTO U OE30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3JI0pPOBBIO (370pPOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN U OTIbIXA,
peryJispHasi pu3nvecKasi akTUBHOCTh), (PU3UUYECKOE COBEPIICHCTBOBAHUE MPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/1Y, OCO3HAHHE IICHHOCTH TPYI0IIO0USI, UHTEPEC K Pa3InYHbIM
chepam npodeccuoHaIbHON 1eITeTbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
MPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP OyIylIei npodeccuu u
peaNn30BBIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTHKEHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMATHUYECKON
HaIpaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPhl, IOHUMAaHUE BIUSHUS COI[UATIBLHO-
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOU CPEbI,
OCO3HAHHUE II100aTLHOTO XapaKTepa YKOJIOTHYECKUX MPOoOJIeM, OpUCHTAITUS Ha



PUMEHEHUE MaTEMaTUYECKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B 00JIaCTH OKpY KaroIen
Cpelibl, INIAHUPOBAHUE MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX TIOCIEACTBUN IS
OKPYIKaIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHON MPAKTUKH, IOHUMAaHUE MaTEMAaTUYECKOU
HAyKU Kak cepbl YEIOBEUECKOU JeATEIbHOCTH, STANIOB €€ pa3BUTUS U 3HAUUMOCTHU
JUTSL pa3BUTHUS IUBUIIU3ALIMH, OBJIaICHHUE SI3bIKOM MAaTEMAaTUKH U MaTEMAaTHYECKOU
KYJIbTYpOH KakK CpEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYILIECTBIIATH MPOEKTHYIO U
HCCJIEeI0BATENbCKYIO JIEATEbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANNPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1oruyeckue AecTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMATUUECKUX
00BEKTOB, TMTOHSATUH, OTHOIICHUN MEXTy TIOHSITHIMHU, (POPMYITHUPOBATH OTIPEICTICHUS
MOHSATUH, YCTAaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIacCU(DUKAIINN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUS, KPUTEPUU TIPOBOJUMOTr0 aHAIN3a;

BOCIIPUHUMATH, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYHS B
(dhaxTax, TaHHBIX, HAOIIOJICHUSIX U YTBEPKICHUSIX, MIpeJIaraTh KPUTEPUU JIst
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JIeNIaTh BHIBOJIBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U
MHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

POBOJIMUTH CAMOCTOSITEILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(TpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apPIryMEHTAIIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS U BBIBO/IBI;

BBIOMpPATh CIIOCO0 pelieHust yueOHoH 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BbIOUpaTh Hanboaee MOAXO AN ¢ YIETOM CaMOCTOSITEILHO BbIJEICHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarejibCKie AeHCTBHA:

UCII0JIb30BaTh BOIPOCHI KaK UCCIICIOBATEIILCKUM MHCTPYMEHT MO3HAHUS,
dhopmyIHpoBaTh BOMPOCH, (DUKCHUPYIOIIKE MPOTUBOPEUHE, TPOOIEMY, YCTaHABINBATh
MCKOMOE U JIaHHOE, (OpMHUPOBATH TUIOTE3Y, ApPTYMEHTHUPOBAThH CBOIO TTO3UIIHUIO,
MHEHUE;

IPOBOJIUTH CAMOCTOSITEIBLHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHueCKOro 0ObEKTa, SIBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK Ty 00bEKTaMU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATEILHO (POPMYITHPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3YJIHTaTaM
MPOBEAEHHOTO HAOIIOCHUS, UCCIEOBAHNUS, OLIEHUBATH JOCTOBEPHOCTH MOJTYUYEHHBIX
pE3yIbTaTOB, BHIBOJIOB U O0OOIIIECHMUIA;

IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE MPOIECCA, a TAKKE BbIABUTAThH
MIPETNOJIONKEHHUSI O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.



Pabora ¢ ungopmanmei:

BBISIBJIATH JeDUIUTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U I PEUICHUS 3aa4H;

BbIOMpaTh HH(OPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TNIHBIX BHIOB U (OPM
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, IPEACTABIATE €€ B pa3IMUHbIX (popMmax,
WJLTIOCTPUPOBATH TpaUUueCcKH;

OLICHUBATh HAAEKHOCTh MH(OPMAIIMU TI0O CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eliCTBUSA

Oo0wenue:

BOCIIPHHUMATH U (JOPMYITHPOBATH CY>KJICHHSI B COOTBETCTBHH C YCIOBHSIMH U
HEIIMHU OOIIEHUs, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHHS 3aa49H, KOMMEHTHPOBATh
MOJTYYCHHBIA PE3YNIbTAT;

B X07I¢ 00CYKICHHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOi TeMBI,
poOJIeMBI, pelaeMoi 3a/1a4u, BRICKAa3bIBATh UCH, HAIICIICHHBIC HA TIOUCK PEIICHHUS,
COTIOCTaBIISITh CBOM CYKJICHUS C CY>KJICHUSIMH JIPYTUX YYACTHUKOB JTMAJIOTa,
oOHapy>KUBaTh Pa3INUME U CXOJCTBO MO3UINH, B KOPPEKTHOU hopme GopMyIHpOBaTh
pa3HOTIIacusi, CBOU BO3PAKEHUS;

MIPEJICTABIIATH PE3yIbTaThl PEIICHHUS 3a]]a91, SKCTICPUMEHTA, NCCIICT0OBAHMSI,
MPOEKTa, CAMOCTOSITEIHHO BRIOUPATh (JOPMAT BBICTYTIUICHHUS C YIETOM 3a/1a4
MIPE3eHTAUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA

Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3aJ1aui, BHIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, S3MOIMOHAJIBbHBIH HHTEJJIEKT:

BJIa/ICTh HABBIKAMU MTO3HABATEILHON peIIeKCUU KaK OCO3HAHUSI COBEPIITAEMBIX
JICHCTBUN U MBICIUTEIBHBIX MIPOIIECCOB, X PE3YIbTATOB, BIAJIETh CIIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLECCa U PE3yJIbTaTa PEeUICHUs] MaTEMaTUYECKOI
3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1auu,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBSICHITH TPUIUHBI
JTOCTHKEHUS UM HEJIOCTHUKEHUS PE3yJIbTaTOB JCSITEILHOCTH, HAXOIUTh OLNOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIbLHOCTD:



IOHUMATh U MCIIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOW U MHAUBU Ty aJIbHOM
paboTHI IPU peIlIeHNU YUEOHbIX 3a/1a4, IPUHUMATh 11€Jb COBMECTHOM e TEIIbHOCTH,
IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, pacpeaensaTh BUibl paldoT,
JIOTOBAPHUBATHLCS, 00CYKAATh MPOIECC M Pe3yabTaT pabOTh, 0000IIaTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B IPyNIOBBIX (hopMax padboThl (00CykaeHus1, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMBD» U UHBIE), BHITIOIHATH CBOIO YaCTh pa0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMH KOMaH/bl, OLICHUBATh KaYE€CTBO CBOETO BKJIAJa B
o0 TPOAYKT MO KpUTEPUsIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniry o0ydenus B 10 kiacce o0ydaromuiics MOIydUT CIEAYIONUE TPEIMETHBIE
PE3yNbTATHI MO OTACIBHBIM TEMaM pabouel mporpaMmbl yueOHOTO Kypca « Anredpa u
Hayajga MaTeMaTHYEeCKOIO aHAJIN3a»:

Yucaa 1 BBIYMCICHUSA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: PALIMOHAIILHOE YUCII0, OECKOHEUHAast
nepuoaAnYecKas Ipoob, MPOLEHTHI, UPPAIIMOHATBHOE YHCII0, MHOKECTBA
pallMOHANILHBIX U ICUCTBUTEIbHBIX YUCEN, MOJIYJIb ACHCTBUTEIIBHOTO YHCIIA;

IPUMEHSTH APOOU U IPOLICHTHI JIJIsl PEUICHUS MPUKIIAIHBIX 33/1a4 U3 Pa3TUYHBIX
OTpacied 3HaHUU U PeajbHOU )KU3HU;

MPUMEHSTh TPUOJIMKEHHBIC BRIUUCIICHUS, TIPABUJIA OKPYTIICHUSI, MPUKUKY U
OLIEHKY PE3YJIbTaTa BBIYMCIICHUN;

CBOOOJTHO ONIEPUPOBATH MOHATHUEM: CTETICHD C LIEIbIM IMOKa3aTeIeM,
MCIIOJIB30BATh MOIXOAILYI0 (DOPMY 3alUCH IEUCTBUTEIBHBIX YUCEN ISl PEIICHMUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OTMIEPUPOBATH MOHATHEM: apU(DMETUUECKHUI KOPEHb HATypabHON
CTEICHH;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIEHb C PAIIMOHAIIBHBIM MOKA3aTEJIEM;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: JIOTApU(PM Uncia, TeCATUIHBIC U
HaTypaJbHbIE JIOTApU(MBIL;

YpaBHeHus1 1 HepaBeHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUIAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPAaBHEHUS U YPaBHEHUSI-CIIC/ICTBUS, PABHOCUJILHBIE HEPABEHCTBA,

MPUMEHSTH PA3IUYHBIC METOJIbI PEIICHUS PAllMOHATIBHBIX U IPOOHO-
palMOHAJIbHBIX YPABHEHUN, IPUMEHSITh METOJ UHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH: MHOTOUJIEH OT OJHOMW MEPEMEHHOM,
MHOTOYIEH C 1EIbIMHA KO3 PUIimeHTaMu, KOpHU MHOTOYJIEHA, IPUMEHSITH JICJICHUE
MHOT'O4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera miis pemenus
3a/ay;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEHHBIX YPABHEHUM, MaTpULIa,
ONPEAEIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKHIM CMBICII, UCTIOJIb30BATh CBOMCTBA
onpenenuTens 2 X 2 Jisi BBIYUCICHUS €ro 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JITIst
pEUICHUS CUCTEMBI JINHEHHBIX YPaBHEHUH, MOJICIUPOBATH PEAJIbHbIC CUTYAIINH C



IIOMOILBIO CUCTEMBI JIMHENHBIX YPaBHEHMI, HCCIIEA0BATh IOCTPOCHHBIE MOJIEIIN C
MIOMOILBIO MAaTPUIL U ONPEIEIUTENIECH, HHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACUCTBUI C KOPHIMHU JIJIsl TPeoOpa30BaHUs BHIPAKCHHUI;

BBITIOJIHSTH IPEOOPA30BAHMSI YUCIOBBIX BBIPAXKECHHM, COIEPIKALUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTeeM;

HCII0JI30BaTh CBOMCTBA JOrapu(pMoB AJis IpeoOpa30BaHUs JIOTapU(PMHUUECKUX
BBIPAKEHN;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: UppPALMOHAIbHbBIE, TOKA3aTEIbHbIE U
jorapu(pMUYECKUE YpaBHEHUS, HAXOUTh UX PELIEHUS C TOMOIIbIO PABHOCUIIbHBIX
NEePeX00B WM OCYILECTBIISIS TPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIBI 1JIs1 IPeoOpa30BaHuUs
TPUTOHOMETPHUUYECKUX BBIPAXKECHMI;

cBOOO/IHO OIEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPaBHEHUE, IPUMEHSTh
HeoO0XouMble (POPMYJIBI ISl pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX
YPaBHEHUI;

MO/JICIIMPOBATh peaIbHbIC CUTYAIH Ha S3bIKE alIreOpbl, COCTABIIATH BbIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA MO YCJIOBHIO 33/1a4M, UCCIIEIOBATh MOCTPOECHHBIE MOJEIH C
MCIT0JIb30BAHUEM arapara ajareopsbl.

DOyHKUMU ¥ TPaGuKH:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PYHKIHUSA, CIOCOOBI 3aaHus (yHKIIHUH,
B3aMMHO 00paTHble (PYHKIIUU, KOMIIO3ULIMS PYHKUMH, Tpaduk GyHKINUU, BEITOIHATD
AJIeMEHTapHbIE PpeoOpa3zoBaHusi rpa@uKoB HyHKIINIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 001ACTh OMPEECIICHUS U MHOXKECTBO
3HaYeHUHN PyHKUINHU, HYJIU QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOO/IHO OIEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIINH,
nepuoanyeckrue QyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYMBI U
MUHUMYMBbI (YHKITUY, HAUOOJIbIIICe M HANMEHbIIIee 3HaUeHne (PYHKITUU Ha
IIPOMEKYTKE;

CBOOOJHO OIEPUPOBATH MMOHATUAMMU: CTENEHHAs (YHKLNS C HATypaJIbHBIM U
LEJIbIM [TOKa3aTeNIeM, IpaQUK CTENIEHHON (YHKUINU C HATYPaJIbHbBIM U LIEJIbIM
nokasaresyieM, rpaduk KOpHs n-0il CTeneHu Kak (PyHKIIMK OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJeM;

OMepUpOBaTh MOHATUAMU: JIUHEIHAS, KBaIpaTU4YHAS U IPOOHO-IIMHEWHAS
(GyHKUMHU, BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHKUE U MTOCTPOEHUE UX IpaduKOB;

cBOOO/IHO OIIEPUPOBATh MOHATUSAMU: NIOKa3aTeNbHAs U JJorapupmMudeckas
(GYHKIMM, UX CBOMCTBA U rpauKu, UCIOIb30BaTh UX TpapUKU AJIs PELLICHUS
YPaBHEHHU;

UCTOJIb30BaTh rpapuKu GYyHKIUHN 7151 KCCIEA0BaHUs IPOLECCOB U 3aBUCUMOCTEH
IpU pPelIeHUH 3a7a4 U3 JPYTUX YYEOHbIX MIPEIMETOB U PEaIbHOM JKU3HU, BBIPaXKaTh
dbopMyniaMu 3aBUCUMOCTH MEXIY BEIHMUNHAMU;

Havana mareMaTH4ecKOro aHajmsa:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: apU(PMETHUECKAsT U TEOMETPUUECKas
nporpeccusi, 06CKOHEYHO yObIBaIOLIasi FTEOMETPUYECKask IPOrPeCcCHs, IMHEUHbBIN U



HKCIOHEHLIUAIBHBIN POCT, (POpMyJa CI0KHBIX IPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUHN IS PEILICHUS PEATbHBIX 3a7a4 MIPUKIIATHOTO
XapakTepa;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIBHOCTD, CTIOCOOBI 3a/1aHuUs
MOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIEA0BATEIbHOCTH,
MOHMMAaTh OCHOBBI 3aPO’KJICHUS MATEMATHUYECKOT0 aHAJIM3a KaK aHalin3a 0ECKOHEYHO
MaJbIX;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: HENPEPHIBHbIE (DYHKIINH, TOUKU pa3pbiBa
rpaduka GyHKIMH, ACUMIITOTHI rpaduka PyHKINY;

cBOOO/IHO OIIEPUPOBATh MOHATUEM: (PYHKIIHS, HEIIPEPhIBHAS HA OTPE3KE,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (QYHKIUI JUIs pelleHus 3a/1ay;

cBOOO/IHO OIEPUPOBATH MOHATUSMU: TIEPBAs U BTOpast IPOU3BOAHbIE (QYHKIIUHY,
KacarenbHas K rpaduky QyHKIINH;

BBIYHCIISATH IPOU3BOAHBIE CYMMBI, IPOM3BEICHUS, YACTHOIO U KOMIIO3ULIMU JABYX
(byHKIMI, 3HaTh IPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIINA;

MCIOJIb30BaTh TEOMETPUUECKUI 1 (PU3UUECKHI CMBICT IPOU3BOIHON AJIs
pElIeHUs 3a1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMH: MHOXKECTBO, ONEpAllMU HaJl MHOKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar JJisi OMUCaHUs PeabHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX yUEeOHBIX MPEJIMETOB;

CcBOOO/IHO OIIEPUPOBATh MOHATUSMU: ONpPEEIEHUE, TEOPEMA, YpaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUUECKOI0 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy o6ydyenus B 11 kiacce 00ydarOmuiics MOTYYUT CIETYIONTNE
peIMEeTHBIE PEe3yIbTaThl IO OTAEIBHBIM TEMaM paboyeil mporpaMmsl yueOHOTO Kypca
«Auredpa 1 HayaJla MaTeMaTUYECKOr0 aHAITN3a»:

Yucaa v BBIYMCTICHUS:

CBOOOJIHO ONEPUPOBATH MOHATUAMM: HATYPAIbHOE U LEJI0€ YUCIIO, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YHACEII, UCIIOIb30BaTh MPU3HAKU JEITUMOCTHU LEJbIX YNCET,
HO/I n HOK HatypanpHBIX YHCEI ISl PELIEHUS 3a/1a4, IPUMEHSTh alrOPUTM
EBxnuna;

CcBOOO/IHO OIEPUPOBATH MOHATUEM OCTAaTKa IO MOJYJIIO, 3alIMChIBATh
HAaTypaJbHbIEC YMCIIa B PA3JIMYHBIX ITIO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS,

CcBOOO/IHO OIEPUPOBAThH MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEICTAaBISITh KOMILJIEKCHBIE YKCIia B aJireOpandeckon u
TPUTOHOMETPUUYECKOH (popMe, BBITIOIHATH apu(PMETUYECKUE OTIEpaIli C HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs 1 HEpaBeHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: UPPAMOHAIbHBIE, TOKA3aTEIbHbIE U
Jorapu(pMUYECKHE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TIOMOILBIO PABHOCHIIbHBIX
IIEPEXO/IOB;



CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPABHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIE/ICTBUS, HAXOIUTh PEILICHHS
CUCTEMBI U COBOKYIHOCTEN pallMOHAIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YPABHCHUHN 1 HEPABECHCTB;

pelaTh paluMoHaIbHbIE, UPPALIMOHAIBHBIC, IOKA3aTeNIbHbIC, TOTApUPMUUECKUE U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COAECPKALIUE MOIYJIH U ITapaMETPhL;

MPUMEHSTH TpauuecKre METOIbI JJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIENTMPOBATh peajbHbIE CUTYAllUU Ha SI3bIKE aJIr€Opbl, COCTABIISATH BHIPAKEHHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI 110 YCJIOBHIO 33J1a4H, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa aireopbl, THTEPIPETUPOBATh
MOJTyYEHHBIN PE3YJIbTaT.

DOyHKUNHA U TPaPuKu:

CTPOUTH TpaUKN KOMITO3UIIMH (PYHKITHI C TTOMOIIIBIO AJIEMEHTAPHOTO
MCCJIEIOBAHMS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUIECKHE 00pa3bl ypaBHCHHI 1 HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

MPUMEHSTH (QYHKIUU SISl MOACIUPOBAHUS U UCCIIEOBAHUS PEAIbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4eCKOro aHaJIM3a:

UCII0JIb30BaTh MPOU3BOJIHYIO JUIsl KCClIeIOBaHUS (DYHKIIMM HA MOHOTOHHOCTD U
IKCTPEMYMBI;

HAXOJUTh HAauOOJbIIEe U HAMMEHbIIIEE 3HAUCHHS (PYHKIIMK HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOIHYIO JIJISl HAXO0KICHUSI HAUITYYILIErO PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-3KOHOMHYECKHUX, 3a/1auax, I ONpeaeIeHus
CKOPOCTH U YCKOPEHHUS MPoIlecca, 3aJaHHOTr0 (GopMyIIoi Wiiu rpaduKkoM;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMHU: TIEPBOOOpa3HAasi, ONPEACIEHHBIA HHTETPA,
HaXOJIUTh IEPBOOOPA3HBIC dJIEMEHTAPHBIX (DYHKIIMHA U BRIYUCIISATh HHTETPAIT T10
dbopmyne Herotona-JleliOnuia;

HAXOJUTh TUIOIAAH IUIOCKUX QUTYP U OOBEMBI TEJT C TOMOLIBIO HHTErPaia;

UMETh MIPEICTABIEHUE O MATEMAaTUYECKOM MOJIETUPOBAHUM HA IPUMEPE
cocTaBlieHUs MU PepeHIInaIbHBIX YPaBHEHU;

penarh NpUKIaIHbIe 3a7a4i, B TOM YHCIIE COLIMAIbHO-OKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEeMaTUYECKOT0 aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosaunyecTBO 4acos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne /ot DOIDAMMEL B Kontpoabneie | (uudppoBbie)
porp cero padoThI o0pa3oBaTesibHbIE
pecypchbl
MHO0K€ECTBO JIEUCTBUTEIBHBIX YUCEIL.

1 MHorousnensl. PannoHanbHbIe ypaBHEHUS U 29 1 bubnuoreka [JOK
HepaBeHCTBA. CHCTEMbI JIMHEMHBIX https://lesson.edu.ru/02.5/10
YPaBHEHHI.

5 Oynkuuu u rpadpuku. CreneHHas GyHKIIHS C 17 1 bubmuoreka [JOK
LEJIbIM [TOKa3aTesIeM https://lesson.edu.ru/02.5/10

3 Apudmernueckuit KOpeHb N-0i CTEIIEHHU. 19 1 bubmuoreka [JOK
HppanmonanpHble ypaBHEHUS https://lesson.edu.ru/02.5/10

4 [TokazarenbHas ¢yukius. [lokazarenbHbie 14 1 bubnuoreka [JOK
ypaBHEHHS https://lesson.edu.ru/02.5/10

5 Jlorapudmuyeckast GyHKITHS. 30 1 bubnuoreka [JOK
Jlorapudmuyeckue ypaBHEHUS https://lesson.edu.ru/02.5/10

7 [TocnenoBaTenbHOCTH U MTPOTPECCHH 16 1 bubmmorexa TIOK

A porp https://lesson.edu.ru/02.5/10
bubmnorexa IIOK

8 HenpepsiBable pynkuuu. [IponsBoaHas 30 1 hitps://lesson.edu.ru/02.5/10

9 [ToBTOpeHue, 06001IeHNE, CHCTEMATHU3AIUS 15 ) bu6mnorexa IIOK
3HaAHUU https://lesson.edu.ru/02.5/10

OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME | 170 10



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

11 KITACC

KoaunyecTBo 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Nen/m| OrDAMMEL B Kourpoubnbie | (uuppoBbie)
porp cero padoThI o0pa3oBaTeJIbHbIC
pecypchbl
| HccnenoBanre PyHKIUN C TOMOUIBIO 2% | bubamnoreka L{OK
IPOU3BOHOM https://lesson.edu.ru/02.5/11
bubamnoreka [{OK
2 [epsoobpasmas u unTerpan 16 ! httDs://lesson%du.ru/OZ.5/ 11
4 HNppanuoHanpHbie, TOKa3aTEJIbHbBIC U 30 1 bubnuoreka [JOK
jJorapudmuyeckre HepaBeHCTBA https://lesson.edu.ru/02.5/11
bubnmoreka IJOK
> Komrexcupie uncia 14 ! https://lesson.edu.ru/02.5/11
bubmmoreka [JOK
6 HarypanbHbie i nenbie qncna 14 ! httns://lessongdu.ru/OZS/ 11
CucTeMbl pallMOHATBHBIX, HPPAIIMOHATBHBIX
7 MOKAa3aTeJIbHbIX U JJOTapu(hMUUYECKUX 25 1 E§6§%?g:§§ngg§m 102.5/11
ypaBHEHUM DS — '
bu6anorexa IJOK
8 3anaum ¢ napamerpamu 22 ! https://lesson.edu.ru/02.5/11
9 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AITUS 73 ) bub6mmoreka I{JOK
3HAHUU https://lesson.edu.ru/02.5/11
OBUIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME | 170 10



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOro aHalln3a; yriIyOJIeHHOe
obOyuenue, 10 knacc/ Mepansk A.I'., Homuposckuii J[.A., [TonskoB B.M.; mox
penakiueit [Togonbckoro B.E., O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii neHTp « BEHTAHA-I'PA®»; AkimonepHoe o0I11ecTBO
«M3parensctBO «lIpocBemeHue

* Maremartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOT0 aHAJIN3a; YIIyOJIeHHOE
oOyuenue, 11 knacc/ Mepansik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox
penakuueit [Togonsckoro B.E., OO01iecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO

N3narensckuii neHTp « BEHTAHA-TI'PA®»; AkiimonepHoe o011ecTBO

«M3parenscTBO «IIpocBeneHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/02.5/10

https://lesson.academy-content.myschool.edu.ru/02.5/11



https://lesson.academy-content.myschool.edu.ru/02.5/11
https://lesson.academy-content.myschool.edu.ru/02.5/10

