MHUHHUCTEPCTBO NPOCBEIIEHUS POCCUIICKOM ®EAEPALINN
Munucrepcrso o6pazoBanun P./1.
I'yo
MKOY COIII Ne 16

PACCMOTP]JEHO COI'JTACOBAHO YTBEPMEHO
pykoBoauresny MO 3aM.aupeKTopa no YBP m{ﬁélcrd
2ponidf of -
o Fd
3yraiipoBa M.3. Kepumosa Y. A. ]
Or«jon 08 - L3 r Or «V6» 04. 2043 r OT« y &4 'MJ

PABOYASI TPOTPAMMA
(ID 959335)

y4eOHOro npeamera «AJredpa H HaA4YA/Ia MATEMATHYECKOI0 AHAJIN3A.
ba3oBbiii ypoBeHb»
st ooyqarommxces 10 knacca

yuuTess MaTeMaTuky 3yraiipoBoit M. 3.

r.Xacaswoprt 2023-2024 yu.roa




MNOSACHUTEJIBHAS 3AITUCKA

Pabouas nporpamma ydeOHOTro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHaINU3a» 0a30BOTO YPOBHS
s oOywatommmxest 10 —11  xmaccoB paspaborana Ha ocHoBe DenepaibHOrO TOCYAApCTBEHHOTO
00pa3oBaTeNbHOTIO CTaHAapTa CPEAHETO 001Iero 00pa3oBaHus, ¢ YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH,
IPEeIbsBIEMBIX K MaTeMaTH4YEeCKOMY OOpa30oBaHMIO, M TpajulUil poccuiickoro obpa3zoBaHus. Peanusarus
nporpaMMbl  0OECIIEUMBACT OBJAJEHUE KIIIOYEBBIMH KOMIIETCHIMSMH, COCTABJISIOIIUMH OCHOBY JUIS
CaMOpPa3BUTUSI M  HENPEpPhIBHOTO 00pa30BaHUs, MEIOCTHOCTh  OOMIEKYJIbTYPHOTO, JHMYHOCTHOTO U
[I03HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTH4YECKOTO aHAIM3a» SBISIETCS OJHMM M3 Haubosiee 3HAYMMBIX B
IporpaMMe CTapuieil IKObl, MOCKOIbKY, C OJHOW CTOPOHBI, OH 00eCIeUYrBaeT HHCTPYMEHTAbHYIO 0a3y Ui
M3YYECHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JIPYroil CTOPOHBI, (HOPMUPYET JOTUUYECKOE U aOCTPaKTHOE
MBIIUICHUE y4YallUXcsd Ha YPOBHE, HEOOXOIMMOM MJIsi OCBOCHHUS KypCOB WMH(OPMATHUKH, OOIIECTBO3HAHWS,
HUCTOPHUH, CIIOBECHOCTH. B pamkax paHHOro Kypca ydamliudecs OBJAJCBAIOT YHHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpas (GopMyIHpyeT CBOU JAOCTIKEHUS B MaTEMaTHUECKOl opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOrO aHalIM3a 3aKJIaJblBa€T OCHOBY JJIsl YCIELIHOTO OBIAICHHS
3aKOHaMH (1)I/I3I/IKI/I, XUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHUsA OCHOBHBIX TGHI[GHIII/II\/JI 3KOHOMHKHU U O6HI€CTBCHHOI>1 JKHU3HU,
MMO3BOJIACT OPUCHTHUPOBATHCA B COBPCMCHHBIX III/I(l)pOBI)IX U KOMIIBIOTCPHBIX TEXHOJOI'UAX, YBCPCHHO
UCIOJIb30BaTh WX B MOBCEIHEBHOW XU3HU. B Toke Bpems oBlajieHHe aOCTPAKTHBIMU U JIOTHYECKU CTPOTHMMH
MaTEMaTHYECKUMHU KOHCTPYKIHMSMH pa3BHUBAaeT YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
WUCTUHHOCTh YTBEPKICHHSI, HCIIONB30BaTh OOOOIICHHE M KOHKPETH3AIHI0, a0CTParupoBaHUE W AHAIOTHIO,
dbopMHUpyeT KpeaTUBHOE M KPUTHUECKOE MBIIUICHHE. B Xo/ae u3ydeHus anreOpbl U Hayal MaTeMaTHYeCKOTro
aHalM3a B CTaplied IIKOJIE Yy4alluecs MOJy4YaloT HOBBIM ONBIT PEIICHHs MPUKIATHBIX —3ajad,
CaMOCTOATENIbHOTO MOCTPOCHUS MAaTeMAaTHUYECKHX MOJIEJEeH pealbHbIX CUTyalluii W HHTEpIpeTaun
IMOJIYUCHHBIX pemeHI/Iﬁ, S3HAKOMSATCA € IMPUMCPAMH MATCMATHYCCKUX 3aKOHOMepHOCTeI7I B MpUpPOJAC, HAYKEC U B
HCKYCCTBE, C BbIJAIOMIUMUCA MATEMATHYCCKUMU OTKPLITUAMHA U UX aBTOpPpaMHU.

Kypc ob6namaer 3HauMTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIN peanu3yercs Kak depes
y4eOHBI MaTepual, CIoCOOCTBYIOMIMKA (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U Yepe3 Ccrenuduky
y4eOHOU AESITEIBHOCTU, TPEOYIOIIEH CaMOCTOSATEIbHOCTH, aKKyPaTHOCTH, MPOAOIKUTEIHFHON KOHIIEHTPAIIUU
BHUMAaHMS U OTBETCTBEHHOCTH 32 MOJTYYECHHBIN pe3ybTarT.

B ocHoBe MeTonuku 00ydeHus anredpe W HauadaM MaTeMaTHYeCKOTo aHaIW3a JISKHUT AesITeNbHOCTHBIN
MIPUHIIAI O0YYECHHUS.

CrpykTtypa Kypca «Anrebpa ¥ HayajJla MaTeMaTHYeCKOro aHallM3a» BKIIOYAeT CleIyIolIHe
coJiep)KaTeIbHO-MeToAnueckue NuHuM: «Yucna u BbruuciaeHus», «OyHKIMH U TpaQUKu», «YpaBHEHUS U
HepaBeHCTBa», «Hauana wmarematuyeckoro ananmmsza», «MHokecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOANYECKUE JTUHUU U3YYalOTCS HA MPOTSHKEHWU JBYX JIET OOydYeHUs B CTaplied IIKOJe,
C€CTECCTBCHHO JOIIOJIHAA APYT Apyra U MOCTCIICHHO HAChIIAACh HOBBIMH TEMAaMHM U pa3gciiaMH. HaHHBIﬁ KypcC
ABJIICTCA HWHTCTPATHUBHBIM, ITOCKOJIBKY O6L€JII/IHSIGT B cebe COZACPIKAHNUE HCCKOJIIBKUX MATEMATHUYCCKUX
JAUCIUIIIINH: aﬂre6pa, TPUTOHOMETpPHA, MaTeMaTHYeCKHUI aHaJIN3, TCOpHSA MHOXKCCTB U AP. ITo MEpPE TOTO KakK
ydamqiecss OBJIaIeBalOT Bc€ Ooree MIMPOKUM MaTeMAaTHMYECKUM ammnapaToM, y HHUX MOCIeI0BaTeNbHO
dbopMuUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTHUYECKyH0 MOJIENbh pEallbHON CHUTYyalluH,
MPUMEHSTh 3HAHUS, MOJIyYeHHBIE B Kypce «AnreOpa M Hadajla MaTeMaTHYECKOrO aHalu3a», AJIS pelIeHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3ajauM, a 3aTeM HHTEepPIPETUPOBATh MOJNYyUEHHBIH
pe3yJbTar.

ConepxaTtenbHo-MeToANYeCKas JUHUSA «YMciaa U BBIYMCICHUS» 3aBepluacT (opMHUpOBaHHE HABBIKOB
WCIIOIB30BaHUS ICUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HaYaTO B OCHOBHOM IIKoJie. B cTapmieit mkosie ocoboe
BHUMaHUE ynenseTcss (OPMUPOBAHUIO TPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMIUX B cebd



UCMOJb30BAaHUE PA3IMUYHBIX (OPM 3amucu ACHCTBUTEIBHOIO YHCIA, YMEHHUE PAIOHAIBHO BBIIOIHATh
NCWCTBUSL C HUMH, JenaTb MPHUKUAKY, OIEHHMBaTh pe3yipTar. OOydarommecs TMOIY4Yal0T HaBBIKH
NpUOIMKEHHBIX BBIUYMCIICHUM, BBIIOJHEHUS JCHCTBUH C 4YMCIaMHd, 3allMCAHHBIMU B CTaHIApTHOH (opme,
WCIIOJIb30BaHUSI MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YACIOBBIX BBIPDAKEHUM.

Jlunusa «YpaBHEHUS M HEPABEHCTBA» PEalN3yeTCsl Ha MPOTKEHUH BCEro 0O0y4eHus B cTaplieil mkoie,
MOCKOJIBKY B KaKJIOM pa3Jielie MporpaMMbl IPelyCMOTPEHO PEIICHNE COOTBETCTBYIONIHX 3a1a4. O0ydaromuecs
OBJIAZICBAIOT PA3JIUYHBIMU METOJAMU DPELICHUS LEJbIX, PallMOHAIbHBIX, UPPALMOHAIbHBIX, [TOKA3aTEIbHbIX,
Jorapu(MUUECKUX M TPUTOHOMETPUYECKUX YpPABHEHUHM, HEpaBEHCTB M MX cucTeM. IlomyueHHble yMeHUs
UCHOJb3YIOTCS MIPU MCCIIEJOBaHUU (QYHKIMN € TOMOIIBIO POU3BOJHOM, PEIIEHUU IPUKIIAJHBIX 3aJa4 U 3a1a4
Ha HAaXOXXJCHHE HanOONbIINX U HAMMEHBIINX 3HaueHul (yHkmu. [lanHas copepkaTenbHasi IMHUS BKIIOYACT
B ceba Takxke (QOpMHpPOBAHME YMEHHH BBIIONHATH pacy€érbl 1Mo ¢GopMmysnaM, HpeoOpa3oBaHUS IIEIBIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAK)KE BBIPAKEHUH, COAEpIKAILIUX
crereHM M Jorapumsbl. brnarojgaps u3ydeHHro anreOpamdeckoro marepuana IMPOUCXOAUT JajibHeiliee
pPa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOT'O MBIIUICHHS YYaluxcsi, GOpMUPYIOTCS HABBIKM JEAYKTUBHBIX
paccyxaeHuid, paboTbl ¢ CHMBOJIBHBIMU (hOpMaMu, TIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE
paBeHCTB U HepaBeHCTB. AureOpa mpeiaraetT 3QQeKTUBHbIE MHCTPYMEHTHI Ul PEIeHHs MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HalIAJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxartenpHo-MeToandeckas JHUHUSA «DyHKUMUM W TpaduKm» TECHO TMEperieTaeTcsl ¢ JIpyruMU
JIMHUSAMM Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJa€T MTOCIIEI0BATEIbHOCTh U3yUeHNs MaTepuaa. M3ydenne
CTENEHHOM, MoKa3aTeabHOM, JIorapuMUIeckol U TPUTOHOMETPUUYECKUX (DYHKIUI, UX CBOMCTB M IpaduKoB,
UCMOJb30BaHUE (YHKIMH JUIsl pelIeHus 3a1ad U3 APYruxX y4eOHBIX MPEIMETOB M PEaNbHOM >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C pEIIeHHEeM YpaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oonbioe
BHUMaHHE yjaeisiercss (HOPMUPOBAHHIO YMEHHs BBIpaXKaTh (OPMYJIaMU 3aBUCHMOCTH MEXAY Pa3INYHBIMH
BEJIMYMHAMH, MCCIEI0BATh MOJIy4YeHHbIe (YHKIMH, CTPOUTh MX rpaduku. Marepuan 3Tol cojeprKaTelbHOM
JIMHUM HAleJIeH Ha pa3BUTHE YMEHUI U HAaBBIKOB, MO3BOJIAIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEKY BEIMYMHAMMU
B pa3nu4HON (opme: aHaTUTHUECKOM, rpaduyeckoil u cioBecHOM. Ero m3ydeHue crnocoOCTBYET pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJIEHHS, CIIOCOOHOCTU K 0000IIEHUIO M KOHKPETU3ALUHY, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nuHHAA «Hadana mareMaTnyeckoro aHajin3a» IO3BOJISET CYLIECTBEHHO PacIIMPUTH
KpYr KaKk MaTeMaTHYeCKHX, TaK W NPUKIAJHBIX 3a/a4, JOCTYMHBIX OOYYaroIIUMCs, Y KOTOPbIX HOSBISETCA
BO3MOXXHOCTh HCCJEIOBaTh U CTPOUTH Tpaduku (QYHKIUM, ONpeAensiTh UX HaWOOJbIIME M HAaUMEHBIINE
3HAYEHUS, BBIYUCIATD IUIOMAU GUTryp U 0OBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOpEHHUs IpoleccoB. JlaHHas
coJiepKaTesIbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHMS MAaTEMAaTHYECKUX MOJEIEH PEATbHBIX
CUTyallul, HAXOKJIEHUS HAWIY4lIEr0 PEIICHHs B INPHUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKHX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHajiM3a CIOCOOCTBYET pAa3BUTHIO a0CTPAKTHOTO,
(hopMaIbHO-IOTMYECKOT0 M KPEaTMBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKe W HcKyccTBe. OOydaromuecss y3HAIOT O BBLAAIOIIMXCS pe3ysbTarax,
IIOJIyYE€HHBIX B XOJI€ pa3BUTHsI MaTEMaTHKU KaK HayKHU, U UX aBTOpax.

CopepxarenpHo-MeTOIMYECKasT JIMHUSA «MHOXECTBa M JIOTUKa» B OCHOBHOM IIOCBSILIEHA 3JEMEHTAM
TEOpPUH MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBbIE TPEJCTABICHUS IMPOHU3BIBAIOT BECh KypC ILIKOJIbHOMN
MaTeMaTHKHU M MpeasiaraloT HauboJiee YHUBEPCATbHBIN SI3bIK, 0ObEUHSIONINMI BCEe pa3esibl MaTeMaTHKU U €€
IIPWJIOKEHNH, OHU CBS3BIBAIOT Pa3Hble MaTEMAaTHMUECKHUE AVCLMILIMHBI B eMHOE 1enoe. [loaTomy BaxkHO naTh
BO3MOXXHOCTb IIKOJIBHUKY IIOHUMaTb TEOPETUKO-MHOXECTBEHHBIN $3BIK COBPEMEHHOW MAaTeMaTUKH |
WCIIOJIB30BATh €0 JUISl BBIPAKEHNSI CBOUX MBICIICH.

B kypce «AnreOpa M Hayaja MaTeMaTHYECKOrO0 AaHalIM3a» IPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYECKOT0 MOJECIMPOBAHUs, KOTOpbIe MpPU3BaHbl C(HOPMHUPOBATH HABBIKM TOCTPOCHUS MOJEICH
peanbHBIX CHUTyallud, MCCIEIOBAHUS STHUX MOJENEH C IMOMOIIBIO ammapara ajreOpbl U MaTeMaTH4ecKOro
aHaJIN3a M WHTEPIPETALNU IOJNYYEHHBIX pPe3yibTaToB. Takue 3alaHus BIUICTEHBI B KaXKAbIM M3 pa3leloB
IIPOrPaMMBI, ITOCKOJIBKY BECh MaTepHall Kypca HIMPOKO HCIIONIB3YETCs AJI PEeUICHMs NMPUKIAAHbIX 3a1ad. 1lpn
pELICHNH peaNbHBIX MPAKTUYECKUX 33134 Yydalluecs pa3BUBAIOT HAOIIOAATENbHOCTb, YMEHHME HAXOAUTh



3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BaTh AHAJIOTHUIO, 0000IIAaTh W KOHKPETHU3UPOBATH MPOOJIEMY.
JleaTenbHOCTD 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33]]a4 OPraHU3yeTcs B MPOLECCe U3yUCHHS
BCEX TeM Kypca «Airebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIHA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miaHe Ha M3ydeHHE Kypca anreOpbl M HadaJl MaTeMaTH4ecKoro aHajau3a Ha 0a30BOM YpOBHE
oTBoAMTCS 2 yaca B Hezenro B 10 kiacce u 3 yaca B Henenmo B 11 kiacce, Beero 3a Ba roga o0yuyenust — 170
9acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCIICHUS

Panmonanbhbele yncna. OOBIKHOBEHHBIE M J€CATUYHBbIE APOOM, MPOLEHTHI, OECKOHEUHbIE MEPUOJUUECKUE
apobu. Apudmernueckue omnepanuyd ¢ panOHAIBHBIMU YHUCIAMH, NPEOOpa3OBaHMs YHCIOBBIX BBIPAKECHUH.
[Ipumenenue npoOeil U MPOLIEHTOB [ PELLICHUS IPUKIIAJAHBIX 3a7ja4 U3 pa3IMUHbIX OTpacieil 3HaHUU U peanbHOU
KU3HU.

JlelicTBUTENbHBIE 4YMCHa. PaluoHanpHBIE W MppalMOHANbHbIE Yucia. ApHpMETHYEeCKHe OIepaluu C
JeWCTBUTENbHBIMU YrciaaMu. [1puOinkEHHbBIC BBIYUCICHHUS, IPABUIa OKPYTJICHUS, IPUKUAKA M OLEHKA pe3yibTara
BBIYUCIICHU.

Crenenp c nenbiM nokaszareneM. CrtaHpapTHas ¢opma 3anucu JIeicTBUTENbHOro 4yucia. Mcnons3oBaHue
noaxoasmeil GopMel 3amuCcH JEMCTBUTENBHBIX YHMCEN JUIl PELIeHHs NPaKTUYECKUX 3a/lad U Ipe/ICTaBICHUS
JAHHbIX.

Apudmernieckuii KOpeHb HATypaJbHOW cTemeHu. JlefcTBus ¢ apu(METHUYECKUMH KOPHSIMH HATYypaJbHON
CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTaHI€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs M HEPaABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETpUYECKHE (POPMYJIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. MeTo HHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX YpaBHEHUN 1 HEPABEHCTB.

Pelenne TpUroHOMETPUYECKUX YPABHEHUA.

[IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTeMaTHUECKHX 3aJad U 33/1a4 U3 pa3INdHbIX oOjacTei
HAYKHU U PEATbHOM KU3HHU.

DyHKUMH U TPaPUKHU

@Oynk1us, crnocoOsl 3a1anus GyHkun. I'padux Gynkuu. BzanmMuo oOpatHble GyHKIMU.

Ob6mnacTh onpezaeneHuss 1 MHOXKecTBO 3HaueHUH ¢pyHkuuu. Hynu ¢pynkuuu. [pomexxyTkn 3HAKOIOCTOSIHCTBA.
UETHbie 1 HEUETHBIE (PYHKITUH.

CrenenHas (hyHKIMS ¢ HaTypaJbHBIM U LeJbIM Noka3ateneM. E€ cBoiictBa u rpaguk. CpoiicTBa u rpapuk
KOpHsI N-O CTETEHMU.

TpuronomeTrpuyeckas OKpyKHOCTb, OIpe/ieJIeHHe TPUTOHOMETPUUECKUX (PYHKIIHI YUCIIOBOTO apryMeHTa.

Hayana maTteMaTH4ecKOro aHajm3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHNUS TIOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.

Apudmerndeckas U reoMeTpHuecKas nporpeccuy. beckoHeyHo yObIBaromas reoMeTpudeckas mporpeccus.
CyMMa OeckOHEYHO yOBIBarOIIEH reoMeTpuueckor mporpeccuu. @opmysia CI0KHBIX NMPOILEHTOB. Mcmons3oBanme
IIPOTPECCUU JJIS PELICHUS PEATIBHBIX 3a7a4 IPUKIIAJHOTO XapaKkTepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHoOXecTBamu. Jluarpammbsl Olinepa—Benna. I[lpumeHeHune TeopeTHko-
MHOKECTBEHHOTI'0 ammapara il ONMCAHUS PEANbHBIX IPOLECCOB U SIBICHUH, NPU PELICHUM 3a1ad M3 JIPYrux
Y4EOHBIX TIPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia v BBIYMCIICHUSA

Hatypanbublie u nensie uncina. [Ipu3Haku 1e1MMOCTH LIETBIX YHCE.
Crenenb ¢ pallMOHAIBHBIM MOKa3aTeaeM. CBOMCTBA CTEIICHH.
Jlorapudwm yucna. JlecaTuaHbie U HATYpaJIbHBIC JOrapu(MEIL.



YpaBHeHMsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

[TpeoOpa3oBanue BBIPAXKEHUN, COACPIKAIIMX CTENEHH C PAIlHOHAIBHBIM MTOKA3aTEJIEeM.

IIprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHUN. Perienne npukiiaHpIX 3a1a4 ¢ IOMOILBIO CUCTEMBI TMHEMHBIX YPaBHEHUH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3aJad U 3a1ad U3 pa3iIu4HbIX
o0JiacTeil HayKH U pealbHOM KHU3HH.

DYyHKUMH U TPAPUKHU

@Oynkuus. [lepuonndeckue ¢pyHkuuu. [IpoMexxyTKu MOHOTOHHOCTH (QyHKUIUH. MakCUMyMbl 1 MUHUMYMBI
¢bynkuuu. HanGonbiiee n HauMeHblIee 3HaueHue QyHKIMHU Ha IPOMEXKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPadUKH.

[TokazarenbHas u norapudmMudeckas GyHKIHH, UX CBOUCTBA U TPapHKH.

Vcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GYHKUMN Ui MCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT
IIPU PEUICHNUH 33124 U3 IPYTUX YIeOHBIX PEIMETOB U PEaTbHOM KU3HU.

Hayana maTreMaTH4eCKOro aHajm3a

HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB J1JIs pEILIEHHUs] HEPABEHCTB.

ITpousBonHas Gpynkuuu. ['eomerpuueckuii 1 Gpu3nIecKuil CMbICI IPOU3BOIHOM.

[Ipon3BoaHbIe 3iieMeHTapHbIX (YHKIUN. POpMyJbl HAXO0XKAECHUS NPOU3BOAHONW CYMMBI, IIPOM3BEJIEHUS U
9aCcTHOTO (DyHKITHIA.

[IpuMeHeHHe TPOM3BOJHONM K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTh W 3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAUYCHHs (PYHKIIMM Ha OTpEe3Ke.

[IpumeHeHne mPOU3BOIHOM JUISI HAXOXKIEHUS HAWIy4dllero peuieHuss B NPUKIAIHBIX 3a7adax, s
ompeielIeHUs] CKOPOCTH TpoIlecca, 3aaHHOT0 GOPMYIION WK TPaPUKOM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMeTrpuyeckuii u ¢u3MUecKUd cMbicia. Bblumcinenue wuHTerpana mo ¢gopmyle
Herorona—IJleitOHuna.



IIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yeOHOro npenmera «MaremaTHKa» JODKHO OOECIeUMBATh JOCTH)KEHHE HAa YPOBHE CPEIHETO
o0m1ero 00pa3oBaHus CIEIYIONINX JUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JInaHOCTHBIE Pe3yIBTaThl OCBOSHUS MPOTPaMMBbI yaeOHOTO mpeaMera «MaTeMaTHKay XapaKTepU3YIOTCS:

I'paxxmanckoe BocmuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKON TMO3UIIMU OOYYarOIIETrocsl KaK aKTUBHOTO M OTBETCTBEHHOI'O YICHA
POCCUICKOTO O0IIeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKIX OCHOBaX (YHKIIMOHHPOBAHUS PA3THYHBIX CTPYKTYD,
SIBIICHUH, TPOIEAYp TPaKIAHCKOTO oO0miecTBa (BBIOOPHI, OMPOCH W TIP.), YMEHHEM B3aUMOJICHCTBOBATH C
COIMAIbHBIMA UHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHUEM.

[TarpuoTryeckoe BociuTaHuUE:

c(OPMUPOBAHHOCTHIO POCCHMCKOW TPAKIAHCKON HMIICHTUYHOCTH, YBKEHHUS K TPOILIOMY M HACTOSIICMY
POCCUIICKOM MaTeMaTUKH, HUEHHOCTHBIM OTHOILIEHHEM K JIOCTHIKEHHUSIM POCCUHCKHUX MAaT€MAaTUKOB M POCCHICKOU
MaTEMaTHYeCKON IIKOJIbI, K WCIOJIb30BAaHUIO ASTUX JIOCTIDKEHUH B JPYyrHX HayKaxX, TEXHOJOTHsX, cdepax
9KOHOMHMKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona; c(hopMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUW HAyKH U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWYMBOTO Oy AyIIETO.

OcCTeTUYECKOE BOCITUTaAHHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIOUas SCTETUKY MAaTeMAaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a7a4, pEUICHH, pacCyKICHUI; BOCPUMMYNBOCTBIO K MAaTEMAaTHYECKUM acCleKTaM Pa3jInuHbIX BUJIOB HCKYCCTBA.

dusznyeckoe BOCHUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYEeCKHe 3HAHUS B MHTEpPECcaxX 3I0pPOBOTO M 0€30MacHOro
o0Opa3a >KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO (370POBOE MUTAHKE, COATAHCHUPOBAHHBIA PEXKUM
3aHATUW U OTIbIXa, peryispHas ¢u3nueckass aKTUBHOCTH); (PU3WYECKOTO COBEPIICHCTBOBAHMS, TMPH 3aHSATHUSAX
CIIOPTUBHO-03/I0POBUTEIILHON IESITENBHOCTBIO.

TpynoBoe BocuTaHuE:

TOTOBHOCTBIO K TpPYyHy, OCO3HAaHHEM IIEHHOCTH TPYJOJIOOHUS; HMHTEPECOM K pasuyHbIM chepam
MpoeCCUOHAIBHON JIEITEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHEM COBepIIaTh
OCO3HaHHBIN BBIOOp Oynymiedt mpodeccuu U pearn30BBIBATh COOCTBEHHBIC KU3HEHHBIC IMIIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHUYeCcKoMy OOpa3oBaHUI0O W CaMOOOpa30BaHUIO Ha TMPOTSHKEHUH BCEU KHU3HU;
TOTOBHOCTBHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MAaTEMAaTUUYECKON HAIPaBJICHHOCTH.

DKOIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTHUECKON KyJIbTYpbl, MOHMMAHHUEM BIUSHUS COIUATBHO-IKOHOMUYECKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOAHON M COIMAIBHOM Cpe/bl, OCO3HAHHEM TJI00ATBFHOTO XapaKTepa dKOJIOTHIECKUX
npoOJieM; OpHUeHTalMe Ha MPUMEHEHHE MaTeMaTUYeCKHX 3HAHWM TSl PEIICHHS 3a7ad B 00JacTH OKpYKaroliei
Cpeabl, INIAaHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXKHBIX MOCIECTBUH ISl OKPY>KAIOIIEH CPeIbl.

[lerHOCTH Hay4YHOTO MMO3HAHUA:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH H
0OIIIeCTBEHHON TTPAKTHUKH, TOHUMAaHUEM MaTeMaTHUYeCKOW HAyKH KakK cephl YeTOBEUECKON ACSITEIHHOCTH, ATANOB
€€ pa3BUTHUS M 3HAYMMOCTH ISl Pa3BUTHUS IIMBWIM3ALMM; OBJIAJECHUEM SI3IKOM MAaTEMaTUKU W MAaTeMaTHUYECKOM
KYJIbTYpOH Kak CpPEACTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO OCYLIECTBIIATH NPOEKTHYK) M HCCIENOBATEIBCKYIO
JEATEIIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI



MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS ITPOrpaMMbl yu4eOHOTO mpeaMeTa «MaTeMaTHKay XapaKTepU3yITCs
OBJIQ/ICHUEM YHHUBEPCATIbHBIMU  HO3HABAMENbHBIMU  OCliCEUAMU, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusamMU, YHUBEPCATIbHbIMU Pe2YIAMUSHBIMU OeUCMEUAMIUL.

1) Vuueepcanvuvie noznasamenvhwvie Oeticmeusi, odecneuusarom Gopmuposanue OA308bIX KOSHUMUGHBIX
npoyeccog obdyuarowuxcs (0C80eHue Memoo08 NOHAHUSL OKPYICAIOWEe20 MUpa; HPUMEHeHUe J10SUYeCcKUX,
UCCIe008aMeNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayuet).

bazoBble toruueckue AecTBUS:

BBIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, TOHATHH,
OTHOIICHUN MEXIy HOHATHAMH;, (OPMYIHPOBATH ONPEACICHUS MOHATHIA; YCTAaHABIMBATH CYIIECTBEHHBIH
MpHU3HAK KJIacCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUHU ITPOBOAMMOIO aHAIIN3a;
BOCIPUHUMATh, (OPMYJIUPOBATH U NMPEoOPa30BBIBATH CYXKIACHHS: YTBEPIUTEIbHBIE M OTPULIATENIbHBIC,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuHs B (akTax, ITaHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUAX; TMpeiaraTb KPUTEPUM JUIS BBIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JIeNaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M MHAYKTHBHBIX YMO3aKJIIOUYECHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN (IIpsIMbIE U OT IPOTUBHOIO),
BBICTpAaUBaTh apryMEHTAallM0, NPUBOJUTH NPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHHUS U BBIBOJIBI,

BBIOMpaTh croco0 pemieHus y4eOHOU 3ahauu (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB pEUICHHs, BHIOMpPATH
HauboJee MOAXOAAIIUN C YIETOM CAMOCTOATEIbHO BhIICICHHBIX KPUTEPHUEB).

ba3oBrie uccnenoBaTenbCKue ASHCTBUSA:

HCIOJIb30BaTh BOMNPOCHl KaK HCCIIEI0BATENIbCKMM HMHCTPYMEHT IO3HaHUS; (HOPMYIHpPOBATH BOIPOCHI,
¢bukcupyomue npoTUBOpeyre, MpodiieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y,
apryMEHTHUPOBATh CBOIO ITO3UIIMIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIBHO CIUIAHMUPOBAHHBIM JKCIIEPUMEHT, HCCJIEJAOBAHME IO YCTAaHOBJICHUIO
OCOOCHHOCTEN MaTreMaTH4ecKOoro OOBEeKTa, SBJIEHMS, IpPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEM MeEXay
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHUS M BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO HaOIIOAEHUS,
UCCIIEI0BaHMs], OLIEHUBATh JJOCTOBEPHOCTb MOJyUYEHHBIX PE3YJIbTAaTOB, BEIBOJOB M 0000IICHUH;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, A TAK)KE BBIIABUIATH IIPEANOIIOKEHNS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabota ¢ undpopmanueii:

BBIBJIATH JAeuuuThl MHDOpPMALMM, AAaHHBIX, HEOOXOJUMBIX AJIi OTBETa Ha BOMPOC U JUISl pElICHUS
3a/1a4u;

BbIOMpaTh HHQPOPMAIMIO M3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIMIO PAa3IMYHBIX BUJIOB U (POPM NpeacTaBICHUS;

CTPYKTYypUpPOBaTh HH(OPMAILIMIO, TPEJICTABISTH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapUuecKH;
OLIEHHMBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOSATENBHO CHOPMYIINPOBAHHBIM KPUTEPHUSIM.

2) VYuusepcanvhvlie KOMMYHUKaGmMuGHble Oelicmeusi, 00ecnedusarom Cc@OPMUpPOSAHHOCIb COYUATLHBLX
HABBIKO8 00YUAOUWUXCAL.
OO01enue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSMHM U LEISAMHU OOLIEHHS; SICHO,
TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 110
XOJly pelleHus 3ajaul, KOMMEHTHPOBATh MOJIYUYEHHBIN pe3yJiIbTarT;

B X0J1e 00CYy>KJIeHUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOi TeMbl, MPOOIEMbI, pelaeMoi 3a1a4H,
BBICKA3bIBaTh MJIEU, HAIlCJIEHHBIE HA IMOUCK DPEIIEHUS; COMOCTABIISATh CBOM CYXKACHUSA C CYXACHHUSIMU
IPYTUX YYaCTHHMKOB JMaiora, oOHapy»XUBaTh pa3liMyle U CXOJICTBO MO3UIMI; B KOPpPEKTHOU (opme
(dbopMynHUpoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;



® TIPEACTaBIATh PE3yJbTAaThl PEUICHHS 3a[aud, SKCIIEPUMEHTA, UCCIENIOBAHHS, MPOCKTA; CaMOCTOSTEIBHO
BBIOMPATH (OpPMAT BBICTYIICHHS C YIETOM 3a]1a4 IPE3CHTAIIMA U OCOOCHHOCTEH ayAUTOPHH.
CoTpyaHUYECTBO:
® T[IOHMMaTh W HCIOJB30BaTh NPEHMYIIECTBA KOMAHIHOH M WHIMBHIYAJIbHOW pabOTHI MpPU pEIICHUU
y4eOHBIX 33/1a4; MPUHUMATh IeJIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pacmpenensiTh BHIBI PabdOT, OTOBAPHBATHCSA, OOCYXXKIaTh MpPOIECC M pPe3ybTaT padoTHl;
0000111aTh MHEHHUS HECKOJILKHUX JIIOMIEH;
® y4YacTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXJAEHUS, OOMEH MHEHHIA, «MO3TOBBIC IITYPMBD» H
WHBIC); BBIIOJIHATH CBOK 4YacTh pPabOThl U KOOPIWHHPOBATH CBOM JEHCTBHUS C APYTUMH UICHAMH
KOMaH/IbI; OIICHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO KPUTEPHUSIM, cHOpMYyIHPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICHCTBUSI.
3) Vuueepcanvuvie pecynsamuenvle Ocilicmeus, obecneuusaiom GopmMuposaniue CMulCI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABIKOG TUYHOCTIUL.
CamoopraHuzanusi:
COCTABJIATH IUJIaH, aJITOPUTM PELICHUS 3a]1a4d, BEIOUPAThH CIIOCOO pelIeHus ¢ yI€TOM HUMEIOIINXCS PECYpCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh BAPHAHTHI PEHICHUH C Y4ETOM HOBOM
nHpopMaIuu.
CaMOKOHTpOJIb:
® BJAJICTh HAaBBIKAMH I[I03HABATEIBHOM pe(pIeKCHH KaK OCO3HAHUS COBEPUIAEMBIX JCWCTBUH |
MBICJIUTENIBHBIX TPOILIECCOB, HMX pPE3yJbTaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
mporiecca 1 pe3yJbTara perieHus MaTeMaTHIECKOW 3a/1auu;
® [pEIBUJCTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHU PEIICHUU 3aJaud, BHOCHTh KOPPEKTHBBI B
NeSTEeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HANJCHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OICHWBAaTh COOTBETCTBHE pe3yJbTaTa ILEIH W YCIOBHAM, OOBSCHATH HPUYMHBI JOCTHIKEHHS WIN
HEJIOCTIDKEHHS Pe3yIbTaTOB JICATEIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAJIM3a» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHMs TOJDKHO 00eCTIeYrBaTh TOCTHKEHUE CIIEAYIOMINX MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTAaTOB:

10 KJIACC

Yucaa ¥ BBIYUCTICHHUSA

OnepupoBarh MOHITUSIMH: PAIMOHAIBHOE U JACHCTBUTEIHHOE YMCIO, OOBIKHOBEHHAS U JIECATUYHAS APOOBH,
MPOLIECHTBHI.

BrimonasaTe apudMeTnyeckrue onepanii ¢ palioHATBHBIMEA U IEHCTBUTEIIbHBIMU YHCIIAMH.

BreimonasaTe npulnmkEHHBIC BBIUMCIEHUS, WCTIONB3Ys MpaBUjia OKPYTJICHUS, JeNaTh MPUKUIKY U OICHKY
pe3yJibTaTa BEIYUCIECHUMN.

OnepupoBarh MOHATUSIMH: CTENICHb C IIENIBIM IMOKa3aTeneM; CTaHaapTHas (Gopma 3amucu AeWCTBUTEIHHOTO
YHUCiIa, KOPEHb HAaTypaJIbHOW CTEIMEHU; MCIOIh30BaTh MOAXOAINIYI0 (GOpMY 3aluCH JCHUCTBUTEIBHBIX YHCEN IS
peLIeHHs TPAKTUYECKHUX 3a7a4 U MPeICTaBICHUS TaHHBIX.

OnepupoBarh MOHATUSIMH: CHHYC, KOCHHYC W TaHT€HC IPOU3BOJIBHOTO YIJIAa; HCIONb30BaTh 3aMKCh
MIPOU3BOJBLHOTO YTJIa Yepe3 00paTHBIE TPUTOHOMETPUYECKHE (DYHKIIUU.

YpaBHeHMsI M HEPABEHCTBA

OnepupoBarh MOHATHUIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IEJI0€, PAIMOHAIBHOE, UppPAIlMOHATIBLHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BrImonHsATs IpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BRIPAKEHUN U pEIIaTh TPUTOHOMETPUUECKUE YPaBHEHUSI.

BrimonHsaTe npeobpazoBaHus 1EIBIX, PAIIMOHAIBHBIX M UPPAIMOHAIBHBIX BBIPAKEHUN W periaTh OCHOBHBIC
THUIIBI LIEJIBIX, PAITMOHATBHBIX U UPPALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHATh ypaBHEHHS M HEpPABEHCTBA JUIS pEIICHHS MaTeMaTHYeCKUX 3a1ad M 3a1ad M3 Pa3IMdHbBIX
o0JacTeil HayKH U pealbHOM KHU3HH.

MonenupoBaTh pealbHbIe CUTYAIlMH Ha SI3bIKE ajareOphl, COCTABIATH BBHIPAXKECHUS, YPAaBHEHHS, HEPABEHCTBA
IO YCJIOBHIO 33Ja4M, MCCIEA0BATh OCTPOSHHBIE MOJIEH C HCIOIb30BAaHUEM amrapara ainreOpbl.

DOYyHKUMH U TPaPUKH

OnepupoBarh MOHATUSAMHU: (DYHKIHSA, CIOCOOBI 3amaHus (yHKIWH, 00JACTh OMPENETICHHUS W MHOMXECTBO
3Ha4eHUH QyHKUIUH, rpaduK GyHKINH, B3AUMHO 0OpaTHBIC (PYHKIIUH.

OmnepupoBaTh TMOHATUSAMH: UYETHOCTh W HEYETHOCTh (DYHKIMH, HYIH QYHKIOUH, [POMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIHHA U1 pELICHNs] ypaBHEHUH.

Ctpouth 1 unTaTh rpauku TUHEHHOW (YHKUMH, KBAAPATUYHON (DYHKIMH, CTETICHHOW (PYHKIUH C IeIBIM
MIOKa3aTeJeM.

Hcnonp3oBate rpaguku GyHKIMN IS UCCIEIOBAHUS IPOLECCOB M 3aBUCHMOCTEW NPH PEIICHUU 3ahad U3
APYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HH; BEIpAXKaTh (POPMyIaMU 3aBUCUMOCTH MKy BETHUYNHAMH.

Hayana MmaTeMaTH4eCKOro aHAIN3A

OnepupoBaTh NOHATUSAMHU: [10CIEI0BATEIBHOCTD, apU()METHUECKas! U TEOMETPUYECKasi IPOTPECCHUH.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBalOIAs I'€OMETpHYEcKas Iporpeccus, cymMma OECKOHEUHO
yObIBaroIei reOMeTPUIECKOM IPOTPECCHH.

3amaBarh MOCIEIOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MMOCIEOBATEILHOCTEH U MPOTPECCUi JUTS PELICHHs PealbHBIX 33aJa4 MPHKIIAJIHOTO
Xapakrepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSMH: MHOXKECTBO, ONIEPAIlH HA/l MHOXKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JUlsl OMHUCAHUs peajbHBIX MPOLIECCOB U SIBICHUM, MpU
pelIeHNH 3aJa4 U3 APYTUX YUeOHBIX IPEIMETOB.

OmnepupoBaTh MOHATUSIMHE: OTIpE/ICTICHNE, TEOPEMA, CIIEACTBUE, TOKA3aTEeIbCTBO.

11 KIIACC

Yucsia ¥ BHIYUCICHUA

OnepupoBaTh NOHATHUAMU: HATYpaJIbHOE, 1I€JI0€ YUCIIO; MCIONb30BaTh MPU3HAKU JEIIMMOCTH IIEJIbIX YHUCEIl,
pa3oKEeHUE YMCIa Ha IPOCTbIE MHOYKUTEIHN I PEeLeHUs 3ajay.

OnepupoBarh NOHATHEM: CTENEHD C PALIMOHAIBLHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JIOTApU(M YUCIIA, IECITUYHBIE U HATYPaJIbHbBIC JIOTapU(MBI.

YpaBHeHHsI U HEPABEHCTBA

[IpuMeHsTH CBOMCTBA CTENEHU s peoOpa30oBaHUsl BbIPAKEHUHN; ONEPUPOBATh MOHATUSMU: TOKa3aTEIbHOE
YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB.

BeimonHATe  mpeoOpazoBaHMs — BBIPOKEHHH, COAEp)KAIIMX  JOrapu(Mbl; ONEPUPOBATH MOHATUSAMHU:
jJorapuMuUecKoe ypaBHEHHE M HEpPAaBEHCTBO; pElIaTh OCHOBHBIE THUIBI JIOTApU(PMUUECKHX YpaBHEHUU H
HEPaBEHCTB.

Haxoauts perienus mpocTeHINX TPUTOHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ pEIICHUE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX
YPaBHEHUN Ui PEIIEHUS IPAKTUUECKUX 3aa4.

HaxoauTe pemienust mpocTeHImX CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

MonenupoBaTh peajbHble CUTYallMH Ha S3bIKE ajareOpbl, COCTABIATh BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI IO YCJIOBUIO 33J[auH, UCCIIEA0BATh IOCTPOSHHBIE MOJEIH C UCIIOIb30BaHUEM amnnapaTa aireophl.

DYyHKUMH U TPaPUKHU

OnepupoBaTh MOHATHSAMH: Tepuoanyeckas (yHKUUSA, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIMHM, TOYKH
JKCTpeMyMa (YHKIIMH, HauOoblllee U HauMEHbIlIee 3HAaUeHUs] (QYHKUIHUU HAa MPOMEXKYTKE; MCIOJB30BaTh MX IS
uccneoBanus (pyHKINH, 3aJaHHOH rpaduKoM.

OmnepupoBarh MOHATUAMU: TpapUKU MOKA3aTEIbHOM, JTOrapu(MUIECKON U TPUTOHOMETPHUECKUX (DYHKITHIA;
n300paxaTh UX Ha KOOPIMHATHON IUIOCKOCTH U MCIIOJIB30BATh AJISl PELICHUS] YPaBHEHHU U HEPABEHCTB.



N300pakath Ha KOOPAMHATHOW TUIOCKOCTH TpaduKH JMHEHHBIX ypaBHEHWH M MCIOJIb30BaTh WX JUIS
pELICHUS CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Hcnonb3oBate Tpaduku (YHKUMH IS MCCIEIOBAHUS NPOIECCOB M 3aBUCUMOCTEH M3 JIPYIHX Y4eOHBIX
JUCLUTIINH.

Havana maTteMaTH4ecKOro aHajimsa

OnepupoBaTh NOHATHAMU: HETpepbIBHASL (GYHKLUS; IPOU3BOAHAS (PYHKLUH; UCIOIH30BATh T€OMETPUICCKHIA
1 GU3UYECKUI CMBICI IPOU3BOJHOM JUIs peILICHHs 3a/1a4.

Haxoauts npou3BOAHBIE 3JIEMEHTAPHBIX (YHKIMNA, BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOHU3BEICHMUS,
YacTHOTO GQYHKIUH.

Vcnonp30BaTh MPOU3BOIHYIO JUIS UCCIEAOBAHUS (PYHKIUMH Ha MOHOTOHHOCTh U SKCTPEMYMBI, IPUMEHSTH
pe3yabTaThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(PHKOB.

Hcnonps30BaTh MPOU3BOAHYIO Il HAXOXKACHUS HAWIYYILIErO PEHICHUS B IPUKIAJHBIX, B TOM YHCIE
COLIMAJIBHO-IKOHOMUYECKHUX, 3aJa4ax.

OnepupoBarh MOHATHAMHU: TIEPBOOOpa3HAsi U WHTETPaj; MOHUMATh T€OMETPHUCCKUN U (PU3HUECKUIT CMBICI
UHTErpana.

Haxoaute mnepBooOpaszHble 3eMEHTapHBbIX (YHKUWN; BBIYUCIATH HHTErpan mno ¢opmyne HproTona—
JleitOHuMIA.

Pemrate mpukiagHbple 3amaud, B TOM YHCJIE COLMAIBHO-PKOHOMHUYECKOTO M (U3NYECKOTO XapakTepa,
CPEICTBAMHU MaTEMaTUYECKOIO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Koaun4yecTBO 4acoB

Ne dueKkTpoHHbIE (LM (POBbHIE)
HanmeHnoBanue pa3ieioB 4 TeM IPOrpaMMBbl KonTposbHbie
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 MHokecTBa pallMOHAJIbHBIX U JEHCTBUTEIBHBIX 14 1 https://m.edsoo.ru/7f4131ce
yucen. PanimonanbHbie ypaBHEHHS M HEPABEHCTBA
o .
2 YHIUIH 1 rpaguich. CTeneHb ¢ uetbi 6 https://m.edsoo.ru/7f4131ce
MOKa3aTeyieM
A i n—oii .
3 pupMeTIHCCKHi Kopetth N-0lf cTencHn 18 1 https://m.edsoo.ru/7f4131ce
WppanmnonanbHble ypaBHEHHS U HEPABEHCTBA
4 ®opmyisl TpuroHomerpun. Tpuronomerpudeckue 29 1 https://m.edsoo.ru/7f4131ce
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/7f4131ce
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 3 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaipie o0pa3oBaTe/bHbIE pecypchl
padoThI
CreneHb ¢ paliOHAILHBIM TOKA3aTENIEM.
1 [TokazarenpHas Gynknwus. [TokazarenpHbIe 12 1 https://m.edsoo.ru/7f4131ce
ypaBHEHHS U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmudeckue ypaBHeHUS U 12 https://m.edsoo.ru/7f4131ce
HEpaBEHCTBA
Tpuronomerpuieckue GyHKIUU U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1 https://m.edsoo.ru/7f4131ce
HEPaBEHCTBA
4 [IpousBonHas. [Ipumenenue npon3BoaHON 24 1 https://m.edsoo.ru/7f4131ce
5 WHTerpan n ero npuMeHeHus 9 https://m.edsoo.ru/7f4131ce
6 Cucrembl ypaBHEHUN 12 1 https://m.edsoo.ru/7f4131ce
7 HatypanbHble u 1esie urncia 6 https://m.edsoo.ru/7f4131ce
8 HOBTOP eue, 000bmerHe, CHCTeMATH3AIH 18 2 https://m.edsoo.ru/7f4131ce
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6
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ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

Ne Koauuecrs DJIeKTPOHHBIE IH(PPOBLIE
n/n Tema ypoka 0 4acoB Aata wsyers oOpa3oBaTe/ibHbIE pecypchl
1 Pannonanenele yncina. OObBIKHOBEHHBIE U JECITUYHbIE JPOOU, POLIEHTHI, 1 htto:/Avww.mathedu.ru/
0eCKOHEUHBIEC IEPUOTUIECKUE IPOOH
5 Apudmernueckue oneipaum/l C pallMOHAJIbHBIMU YHCIIaMU, TPe0Opa30BaHUs 1 http:/Avww.mathedu.ru/
YHCIIOBBIX BBIPAKEHUI
3 [Ipumenenue np06el?v1 u HpOLEGHTOB JUIs pvemeHmI IIPUKIIAIHBIX 3a7a4 U3 1 htto:/fwww.mathedu.ru/
Pa3IUYHbIX OTPACiIel 3HAHUN U peabHON KU3HU
4 [Ipumenenue ,Z[p06elil U HpOLEeHTOB s pueI_HeHI/I}I NPUKJIAJHBIX 33/1a4 U3 1 hitt:/www.mathedu.ru/
pas3IMYHbIX OTpaciei 3HaHUH U peanbHON KU3HU
Apudmerrdeckue onepanuu ¢ JeHCTBUTEILHBIMU YUCIIaMU http://www.ege.edu.ru/
JerictBuTenpHbIe yncia. PalimoHanbHbIe M MppalMOHaIbHbIC YUCa http://www.ege.edu.ru/
7 MHoOXxecTBO, onepanuu HajJ MHOKecTBamu. J{narpammel Ditnepa—BenHa https://m.edsoo.ru/7f4131ce
8 [Ipubnmxénnnie BI)I‘H/ICJUIGHI/DI, IIpaBWJ1a OKPYIJIEHUS, IPUKUJIKA U OLIEHKA 1 htt:/Awww.ege.edu.ru/
pe3ysbTara BEIUYMCIECHUN
9 ToxnecTBa U TOXKIECTBEHHbIE ITPeoOpa3oBaHus 1 http://www.ege.edu.ru/
10 YpaBHEHUE, KOPEHb YPABHEHUS 1 http://www.ege.edu.ru/
11 HepaseHcTBO, pelieHne HepaBeHCTBA 1 http://www.ege.edu.ru/
12 Merton uHTEpBaJIOB 1 http://www.ege.edu.ru/
13 Pemenue nensix 1 1poOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1 http://fest[ival.1september.ru/arti
cles/subjects/1
14 KonTposabHas pabora no teme "MHOXKeCTBa palluOHAIBHBIX U 1€HCTBUTENbHBIX 1 http://fest[ival.1september.ru/arti
qucell. PaiinonanpHble ypaBHEHUS 1 HEPaBEHCTB" cles/subjects/1
15 @yHKIMS, cr1oco0b! 3a1anus GyHKIMU. B3auMHo oOpaTHbIe QYyHKIIUU 1 2:2222?:221}; gptember. ru/art
16 I'paduk pynkunu. O6nacTb onpeaeaeHus 1 MHOXKECTBO 3HaYeHUH (PYHKLIUH. 1 http://fest[ival.1september.ru/arti
Hymu dyukiuun. [TpomMexyTKH 3HAKOIIOCTOSIHCTBA cles/subjects/1
17 UgTHbIC 1 HEUETHBIC (yHKIIN 1 http://fesj[ival.1september.ru/arti
cles/subjects/1
18 Crenensb ¢ nenbiM nokaszareneM. CtangapTHas GopMa 3anucu AeHCTBUTEILHOTO 1 http://festival.1september.ru/arti



http://www.mathedu.ru/
http://www.mathedu.ru/
http://www.mathedu.ru/
http://www.mathedu.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://m.edsoo.ru/7f4131ce
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://festival.1september.ru/arti
http://festival.1september.ru/arti
http://festival.1september.ru/arti
http://festival.1september.ru/arti
http://festival.1september.ru/arti
http://festival.1september.ru/arti

qucia

cles/subjects/1

Hcnonb3oBaHne MOAXOAAIICH (GOPMBI 3aITUCH IEHCTBUTEIBHBIX YUCEN JIJIs

http://festival.1september.ru/arti

19 1 ;
pEIICHUS MPAKTHUECKUX 3a7a4 M MPEACTABICHHS JaHHBIX cles/subjects/1
20 CrenenHas (yHKIMS C HATYPAJIBHBIM U 1IEIBIM IMOKa3aTenaeM. EE€ cBoiicTBa 1 1 http://fesj[ival.1september.ru/arti
rpaduk cles/subjects/1
21 ApupmeTndeckuii KOpeHb HATYPAIbHON CTEIICHU 1 http://fesj[ival.1september.ru/arti
cles/subjects/1
22 Apudmerndeckuii KOpeHb HATYpaIbHON CTETICHU 1 http://fesj[ival.1september.ru/arti
cles/subjects/1
23 CgoiicTBa apr(pMETHIECKOTO KOPHS HATypaJTIbHON CTEIIEHU 1 http://fesj[ival.1september.ru/arti
cles/subjects/1
24 CaoiicTBa apu(PMETUYECKOTO KOPHS HATYPaJIbHOM CTETIeHU 1 http://fes_tival.1september.ru/arti
cles/subjects/1
25 CaotlicTBa apu(PMETUYECKOTO KOPHS HATYPaJIbHOM CTETIeHU 1 http://www.pm298.ru/
26 JleiicTBrs ¢ apruMETHUSCKUMH KOPHSIMH N—OW CTCTICHH 1 http://www.pm298.ru/
27 HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMU N—OW CTEIICHU 1 http://www.pm298.ru/
28 JleiicTBrs ¢ apruMETHUSCKUMH KOPHSIMH N—OW CTCTICHH 1 http://www.pm298.ru/
29 JeiicTBus ¢ apuMeTHIecKUMHU KOPHAMH N—O0if cTeneHn 1 http://www.pm298.ru/
30 HetictBus ¢ apuMeTHUeCKUMU KOPHSIMU N—OM CTETIeHU 1 http://www.pm298.ru/
31 Pemenne uppannoHalbHbIX ypaBHEHUH U HEPABEHCTB 1 http://www.pm298.ru/
32 Pelienne nppanoHaIbHBIX YPAaBHEHU U HEPABEHCTB 1 http://www.pm298.ru/
33 Pemenne nppanmoHanbHBIX YPaBHEHUH 1 HEPABEHCTB 1 http://www.pm298.ru/
34 Pelienne nppanoHaIbHBIX YPAaBHEHU U HEPABEHCTB 1 http://www.pm298.ru/
35 Pemrenne nppanimOHAIbHBIX YPAaBHEHU U HEPABEHCTB 1 http://www.pm298.ru/
36 CgoiicTBa u rpaduk KOpHs N-0if cTeneHu 1 http://Math-Net.ru/
37 CaoticTBa U rpaguK KOpHsI N-Oi CTENeHH 1 http://Math-Net.ru/
38 KonTtponbHas padora no teme "ApudpmeTnueckuil KOpeHb N—Oi CTENeHH. 1 http://Math-Net.ru/
WppanmonanbHble ypaBHEHHsS U HEpaBeHCTBA"
39 CuHYyC, KOCHHYC W TAaHT€HC YHCIIOBOTO apryMEeHTa 1 http://Math-Net.ru/
40 CuHyc, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa 1 http://Math-Net.ru/
41 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMeHTa 1 http://Math-Net.ru/
42 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1 http://Math-Net.ru/
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TpuronomeTpruueckas OKpyKHOCTb, OIIPEAEIECHUE TPUTOHOMETPUUECKUX

43 . 1 http://Math-Net.ru/
(YHKLNI YUCIOBOTO apryMEHTa

44 TpI/IFOH(?'MeTpI/I‘IeCKaSI OKPYHOCTb, OTIpeIeNIEHUE TPUTOHOMETPHUYECKHIX 1 htto://Math-Net.ru/
(YHKLNI YUCIOBOTO apryMEeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 http://Math-Net.ru/

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 http://Math-Net.ru/

47 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 http://Math-Net.ru/

48 OCHOBHBIE TPUTOHOMETPUIECCKUE (POPMYJIBI 1 http://Math-Net.ru/

49 [IpeoOpa3zoBaHKre TPUTOHOMETPUICCKUX BBIPAKESHUN 1 http://Math-Net.ru/

50 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUIN 1 http://Math-Net.ru/

51 [IpeobpazoBaHre TPUTOHOMETPUUYECKHUX BBIPAKCHHI 1 http://Math-Net.ru/

52 [Ipeobpa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1 http://www.allmath.ru/)

53 [IpeobpazoBaHre TPUTOHOMETPUUYECKHUX BBIPAKCHHI 1 http://www.allmath.ru/)

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 http://www.allmath.ru/)

95 PemeHne TpuroHOMETpUYECKUX YpaBHEHUN 1 http://www.allmath.ru/)

56 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUI 1 http://www.allmath.ru/)

o7 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 http://www.allmath.ru/)

58 Pemenune TpUroHOMETpUUECKUX YpaBHEHU I 1 http://www.allmath.ru/)

59 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1 http://www.allmath.ru/)

60 KonTtponbHas pabota o Teme "®@opMyibl TPUTOHOMETPHH. 1 htto:/fwww.allmath.ru/)
Tpuronomerpuyeckue ypaBHeHus"

61 [MocnenoBarenpbHOCTH, CTIOCOOBI 3aaHUs TIOCIE0BATENIbHOCTEH. MOHOTOHHBIE 1 htto:/fwww.allmath.ru/)
MIOCJIEIOBATEIBHOCTH

62 Apudmernueckas ¥ reoMeTpuyeckas nporpeccuu. Mcnonb3zoBanue nporpeccun 1 it /. allmath.rul)
JUTSL PEIICHUsT PeATbHBIX 33/1a4 MPUKIATHOTO XapaKTepa

63 BeCKOHeqH(i yObIBaro1as reoivIeTqueCKaﬂ nporpeccus. Cymma 0€CKOHEYHO 1 htto:/fwww.allmath.ru/)
yObIBaroIIei reOMETPUYECKOM MPOrpeccuu

64 @opMyIia CI0KHBIX IPOLIEHTOB 1 http://www.allmath.ru/)

65 @dopmyJia CI0KHBIX TPOLIEHTOB http://www.allmath.ru/)

66 O0600menre, cucTeMaTU3aIys 3HaHUH 3a Kypce anreOpbl 1 Havasl 1 htto:/Avww.allmath.ru/)

MaTeMaTH4deckoro anann3a 10 kiacca
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67 Hrorosast kKoHTpoOJIbHAs paboTa 1 http://www.allmath.ru/)
68 O0600menre, cucTeMaTU3aIys 3HaHUH 3a Kypce anreOpbl 1 Havasl 1 htto:/Avww.allmath.ru/)
MareMaTndyeckoro ananusa 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka JaTa nzyyenus
Bcero

CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM

2 CoiicTBa cTeneHu

3 [IpeobpazoBanne BeIpaKEHHA, COJCPIKALINX PALMOHATBHbIE 1
CTETICHU

4 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX pallMOHATIbHBIE 1
CTETEHU

5 [IpeobpazoBanne BeIpaKEHHIA, COACPIKALINX PATHOHAIBHBIC 1
CTETICHU

6 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

7 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA 1

8 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1

9 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1

10 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1

11 [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduK 1
KontponbHas padota o teme "Crernensb ¢ parmoHaAIbHBIM

12 nokasareneM. [loka3arensHas ¢pyHkuus. [loka3arensHble 1
yYpaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudm yuca 1

14 JlecaTuuHbIE U HATypaJIbHBIE JTOTapH(PMbI 1

15 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl 1

16 [IpeobpazoBanue BBIpAKEHUA, COAECPIKAIMX JIOTAapU(MBI 1

17 [IpeoOpa3zoBanue BbIpaXeHH, colepKalux Jorapudmsl 1

18 [IpeobpazoBanue BEIpaXKEHU, COAECPIKAIMX JIOTapU(HMBI 1




19 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1
20 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 1
21 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1
22 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1
23 Jlorapudpmuueckas ¢pyHKus, €€ CBOWCTBA U IpaduK 1
24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
25 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu 1
26 Tpuronomerpudeckne GyHKINU, X CBOHCTBA U TpaduKu 1
27 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U rpaduKu 1
28 Tpuronomerpudeckne GyHKINU, X CBOHCTBA U TpaduKu 1
29 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

KonrponbHas padora no reme "Jlorapudgmuueckas GyHKIuUS.
33 Jlorapudmuueckre ypaBHEeHUS U 1

HepaBeHCTBa. TpuroHoMeTprudeckne QyHKIIMA U UX

rpaduxu. Tpuronomerpuueckue HepaBeHcTBa"
34 HenpepsbiBHble QyHKINT 1
35 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1
36 MeTton MHTEPBAIIOB JUUIsl PELIEHHS] HEPABEHCTB 1
37 [TpousBoaHas GyHKIIMN 1
38 [IpousBoanas pyHKINU 1
39 I'eomerpuueckuii 1 Gu3NIECKUil CMBICI TPOU3BOIHOM 1
40 ['eomeTpryeckuii 1 GU3NUIECKHUI CMBICI TPOU3BOTHOM 1
41 [Ipou3BoHbIE AIIeMEHTAPHBIX (QYHKIUN 1




42 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIUN 1

43 [Ipon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO (yHKIIHA 1

44 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLIUH 1

45 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH 1

46 [IpumMeHeHne MPOU3BOTHON K UCCIICTOBAHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb U IKCTPEMYMBI

47 [IpumeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKINI Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI

48 [TpuMeHeHne NPOU3BOIHOM K MCCIIeI0BaHNIO (PYHKIIMNA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

49 [TpruMeHeHHe NPOU3BOIHON K UCCIEI0BaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI

50 Haxoxxnenne HanOobIIero M HANMEHBIIETO 3HAYCHHS 1
(GyHKINU Ha OTpe3Ke

51 Haxosxnenne HanOombIero 1 HAMMEHbLIETO 3HaYEeHUs 1
(GYHKIINU Ha OTpe3Ke

59 HaxosxneHne HanOombIero 1 HAMMEHbIIETo 3HaAYSHU s 1
(GyHKLINU Ha OTpe3Ke

53 Haxoxxnenrne HanOobIIero 1 HANMEHBIIIETO 3HAYCHHS 1
(GYHKIIMM Ha OTpe3Ke

54 Haxosxaenne HanOombIIero 1 HAMMEHbILIETO 3HaYEeHUs 1
(GYHKLINU Ha OTpe3Ke

55 HaxosxneHne HanOobIero ¥ HANMEHBIIETO 3HAYCHUS 1
(byHKINU Ha OTpe3Ke
[TpuMeHeHre IPOU3BOTHON /IJISl HAXO0XKICHUS HAWITYYIIIETO

56 pelieHys B MPUKJIaHbIX 3aJa4ax, JUisl ONpeIeIeHHs] CKOPOCTH 1

npoiiecca, 3aJaHHOr0 (HOPMYJION HITH rpadruKOM




KonTtponsnast padora o teme "[IponsBoanas. [lpumenenue

57 o 1
IPOM3BOIHON
58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX 1
59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1
60 WuTerpan, reomeTpuueckuii 1 pU3HUECKHii CMBICIT HHTETpaja 1
61 WHuTerpai, reoMeTpudecKuii U (pU3NYECKU CMBICT HHTETpaIa 1
62 WuTerpan, reomeTpuueckuii 1 pU3HUECKHii CMBICIT HHTETpaja 1
63 Brruncnenue unrerpana no ¢popmyne Hetorona—JleiiOnuna 1
64 Brrancnenue uaTerpana no popmyine Hetorona—Jleiibauna 1
65 Brruncnenue unrerpana no ¢opmyne Hetorona—JleiiOnuna 1
66 Brruncnenune unrerpana mo ¢popmyine Herorona—Jleitonuma 1
67 CucreMbl TUHENHBIX YPAaBHEHHUN 1
68 CucTembl TUHEHHBIX YPaBHEHUH 1
69 Penienune npukinagHbIX 3aa4 ¢ MOMOIIbIO CUCTEMbI IMHEHHBIX 1
ypaBHEHUU
70 Penienune npukiagHbIX 3a1a4 C MOMOIIBIO CUCTEMBI IMHEHHBIX 1
ypaBHEHUH
CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHATbHBIX,
71 UpPpaLMOHATIBHBIX, I0KA3aTEIbHBIX, JOTaPUPMUUIECKUX 1
YpaBHEHHI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHATIBHBIX,
72 UPpaLMOHATIBHBIX, I0KA3aTEIbHBIX, JOTaPUPMUUIECKUX 1
YpaBHEHUM U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IEJIBIX, pAllHOHATIbHBIX,
73 UppalMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapu(HMUIECKUX 1
YpaBHEHUH U HEPABEHCTB
74 CucTteMbl U COBOKYITHOCTH LIEJIBIX, pAllHOHATIbHBIX, 1




UppaMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKIMN 7S peIIeHUs] ypaBHEHHHA

75 !
U CHCTEM

76 Hcnonp3oBanue rpadukoB GYHKIUN ISl pEIICHUS YpaBHEHHH 1
U CHCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO

77 MaTeMaTUYECKHX 3a/1a4 U 3aJ1a4 U3 Pa3IuIHbIX 001acTei 1
HAYKH U PEATbHOM KU3HH

78 KonTtponbsHast padora o Teme "MHTerpain u ero npuMeHeHusl. 1
Cucremsl ypaBHeHUI"

79 HarypasbHble U IIelIbIe YKcia B 33]jauaxX U3 PeaibHON KU3HU 1

80 HarypanbHble U 1enbie 9rciia B 3a7a9ax U3 peabHON KU3HU 1

81 HarypasbHble U 1elIbIe YKCiIa B 33jauaxX U3 PeabHOMN KU3HU 1

82 [Ipu3Haku neIMMOCTH LEIbIX YUCEI 1

83 [Tpu3Haky AEIUMOCTH LENBIX YUCEI 1

84 [Tpu3Haky AEIUMOCTH LENBIX YUCEI 1

85 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM. 1
YpaBHeHus

86 [ToBTOpenwue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH. 1
YpaBHeHUs

87 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM. 1
YpaBHeHus

88 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1
YpaBHeHus

89 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allvsl 3HAHUH. 1

YpaBHeHUs




[ToBTOpeHUE, 0600IICHNE, CHCTEeMAaTH3allMsl 3HAHUH.

90 1
VYpaBHeHus

01 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUH. 1
HepasencrBa

92 [ToBTOpeHnue, 0000IIeHNE, CUCTEMATH3AIIHS 3HAHUH. 1
HepaBencrtpa

93 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUH. 1
HepaBencrtpa

94 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3allNs 3HAHUH. 1
HepasencrBa

95 [ToBTOpenue, 06061IeHNEe, cucTeMaTH3anus 3HaHuH. CUCTEMBI 1
ypaBHEHUU

96 [ToBTOpenue, 06001IeHNE, cucTeMaTH3alus 3HaHuH. CUCTEMBI 1
YpaBHCHHIA

97 [ToBTOpenue, 0600IIeHNE, cHcTeMaTu3anus 3HaHuH. OYHKIH 1

98 [ToBTOpenue, 060061IeHUE, cucTeMaTH3aIus 3HaHuH. DyHKIUN 1

99 Hrorosast KOHTpOJIbHAS paboTa 1

100 HToroBas KOHTpOJIbHAsA paboTa 1

101 O0600611eHne, cucTeMaTu3anys 3HaHU| 3a Kypc anreOpsl U 1
Havyayl Maremaruueckoro ananmsa 10-11 kiaccoB

102 O06o0011eHne, cucTeMaTu3alus 3HaHWi 3a Kypc anreOpsl U 1
Hauaj MaremaTudeckoro aHanuza 10-11 kimaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremartuka: anredpa v Hadajga MaTeMaTHIECKOTO aHamu3a, reomerpus, 10
kiacc/ Bepuep A.JIL., Kapn A.Il., AkiinonepHoe o0miectBo «M3aaTenbCcTBO

((HpOCBGHICHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






