INOACHUTEJIBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa W Havajga MaTeMAaTHUYECKOTO aHAIN3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTpaMMe CPEAHEro oOIIero oOpa30BaHUA,
IIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ecreurnBaeT MHCTPYMEHTAJbHYIO 0a3y i
U3y4eHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (hOpMUpYyeET
JIOTUYECKOE M a0CTPAKTHOE MBINIJICHUE O0YJarONIMXCsl HA YPOBHE, HEOOXOMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHUH, CIOBECHOCTH U JPYTUX
IUCIMIUIMH. B paMkax maHHOTO y4yeOHOro Kypca oOydaroIiuecs OBIAEBalOT
YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTopas (HOpMyIUpyeT CBOH
JOCTIKEHUS] B MaTeMaTUYeCKor (opMe.

VY4eOHbIil Kypc anreOpbl U Hauajdl MAaTEeMAaTUYECKOTO aHaln3a 3aKja/JbIBacT
OCHOBY ' JUISl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3HKH, XUMHH, OHMOJIOTHH,
NOHUMAaHHMsI OCHOBHBIX TE€HJCHIUI pa3BUTUS SKOHOMUKHU U OOIIECTBEHHON KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh MX JJS JajbHeimero oOpa3oBaHus U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBiajeHHE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKUUSMHU aireOpbl M MaTeMaTH4YeCKOro aHaliu3a pa3BUBACT
yMEHUE HaxOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEPXKJEHHS C TMOMOUIbI0 MHAYKLIUU U PACCYXAaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHNe W KOHKPETU3allMI0, a0CTparupoBaHWE€ M aHAIOTHIO, (opMHpYeT
KpPEaTUBHOE U KPUTHUECKOE MBIIILICHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa u Hayanda MaTeMaTHUYECKOTO
aHaIM3a» 0O0ydarolIrecs MOy4aloT HOBBIM OMBIT PEHICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSATEJILHOTO MOCTPOEHHUSI MaTeMaTUYECKUX MOJIeNiel peallbHbIX CUTYalluH,
UHTEPIPETAllUd  TOJYYCHHBIX  PELICHHH, -~ 3HAKOMATCS €  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAE, HAayKe M HCKYCCTBE, C
BBIJIAIONIMMUCS MAaTEMaTHUECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

VYueOHbIit Kypc 00JIaaeT 3HAUYUTENbHBIM BOCHHMTATENBHBIM MOTEHIHAIIOM,
KOTOPBII peanu3yercss Kak 4yepe3 Y4eOHbIH Marepuai, CIIOCOOCTBYIOIIHIA
(OpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHeHUPUKY ydeOHOU
JESTENIbHOCTH, TpeOyIoleld MPOJODKUTENBHON  KOHIEHTPALUK - BHUMaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH UM  OTBETCTBEHHOCTH 32  IOJYYCHHBIH
pe3yJbTar.

B ochoBe metomuku oOydenuss anreOpe M HavajgaM MaTeMaTUYECKOTO
aHalln3a JCKUT JACSITETbHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpyktype yuebHoro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHaJN3a» BBIIEJICHBI CIEAYIONINE COIepKaTeIbHO-METOANMYECKUe JIMHUM: «Yucna
U BbIUMCICHUS», «DyHKIMK U rpadukny», «YpaBHEHUsI U HEepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJICPKATEIBHO-METOINYCCKHE JIMHUU H3YYalOTCs HA TPOTSDKCHUHM JBYX JIET
oOy4yeHHsI Ha YpOBHE CpEIHEro OOILIero 0Opa3oBaHMs, €CTECTBEHHO JOTOJHSS
Jpyr Apyra W MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMH W pasieniaMu. JaHHBIH
y4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeIuHSET B cebe
COJIEp)KaHNE HECKOJIBKMX MAaTeMaTHYEeCKMX IUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMaTUYCCKUN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka W Apyrue. Ilo mMepe Toro kak oOydaromiuecs OBJaJeBalOT Bc€ Ooliee
IIMPOKUM MATEMATHICCKUM aIlliapaToM, Y HUX TOCJICI0BATEIIBHO (OPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEeMAaTHYECKyI0 MOJCIb peaabHOU
CUTYaIlU, TIPUMEHATh 3HAHUWS, TOJydeHHBIC TIPH M3yYSHUU YIeOHOTO Kypca, s
PEIIEHUS] CAMOCTOSATENBHO CHOPMYITUPOBAHHON MaTEeMaTUYECKON 3a/1auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepkarenpHO-MeTOoIMYeCKass JTUHHUS «Uuclia U BBIYUCIICHUS» 3aBepIiacT
(OopMUPOBAHKE HABBIKOB UCIOJIL30BAaHUS JCHCTBUTEILHBIX YHCE, KOTOpOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001ero oopasoBanus. Ha ypoBHe cpeanero ooiero
oOpa3oBaHusi 0co00e BHUMaHHE yuensercs  (OPMHPOBAHHUIO  HABBIKOB
palMOHAILHBIX BBIUMCIICHUH, BKJIFOYAIONIMX B CeOs MCIOJb30BAHHE PA3THYHBIX
dopM 3ammcu 4YWClia, YMEHHUE JeNlaTh NPUKHUIKY, BBIMOJIHATH MPUOJIMKEHHBIC
BBIYHCJICHHSI, OIICHUBATh YHCJIOBBIC BBIpAXKEHHS, PabOTaTh C MaTeMaTHUYSCKUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIUMCS MHOXECTBA HATYpPAJIbHBIX, IICIIBIX,
pallMOHAILHBIX M JICHCTBUTEJIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX YHCEII. B Ka¥JIO0M W3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBCHHBIE €My crenuduueckne 3ajadyd M OIepalWu: JeJICHHE HaIlelo,
OIIEpUPOBAHME OCTAaTKaMW HAa MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOWCTBA
palMOHALHBIX ¥ UPPALMOHATBHBIX YUCEN, apUPMETHUCCKIE ONEPAIlUH, & TAKKE
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHM HAa MHOJKECTBE KOMIUICKCHBIX YHCEI.
brnaronapss mocienoBaTeIbHOMY PACHIMPEHUIO KpPyr'a HCIIOJIBb3yeMbIX YHCET H
3HAaKOMCTBY C BO3MOKHOCTSIMH MX TPUMEHEHUS ISl PEIISHUs] pa3IUYHbIX 3ajad
dopMHpyeTcss TpeACTaBICHHE O CAMHCTBE MAaTEMAaTHKH KaK HayKd U €€ pojd B
MOCTPOCHUH MOJIENICH pPeabHOTO MHpa, HIMPOKO HCIOJB3YIOTCS 000O0IIECHUE U
KOHKpPETHU3aIHS.

Jluaust «YpaBHCHHSI W HEPABCHCTBA» PEATU3YETCS Ha MPOTHKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpEIHEro oO0IIero o0pa3oBaHMSs, MOCKOJBKY B KaXJIOM
pasaene [Iporpammbl TpPEAyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 33aad. B
pe3yabTare OOydaroliMecs OBJIQJCBAIOT PA3JIMYHBIMM ~ METOJAMH  PEIICHUS
parMoHaIbHBIX, HPPAIMOHATIBHBIX, ITOKA3aTEIbHBIX, JIOTAPUPMUUICCKUX H
TPUTOHOMETPHUCCKUX YypPAaBHCHWW, HEPABEHCTB W CHCTEM, a TakKe 3ajad,
coJlepKamux mapameTpbl. [loydeHHBIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeIOBaHNK (QYHKIIMHA C TIOMOINBIO MPOU3BOHOM, MPH PEIICHUN MPHUKIATHBIX



3a/a4 U 3a]1a4 Ha HaX0)K/IeHUWE HauOOJIbIIMX U HAaUMEHbIINX 3HAYECHUN (YHKIUU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuérel 10  (QopmyinaMm, MpeoOpa3oBaHHUs  PalMOHAIbHBIX,
UPPALHMOHAIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUM,
COJlepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
MaTepyaja IPOUCXOJMUT  JAJbHEWIEE  pPAa3sBUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOrO MBILUIEHHU OOydaromuxcs, GOpMUPYIOTCS HABBIKM JETyKTUBHBIX
paccyxaeHudd, pabOTl €  CHMBOJBHBIMH  (OopMamMu,  HOPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHI JMJI pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3BbIKA HAYKU.

CopepxxarenpHo-MeToMYeckass JUHUS «DyHKIUU U TpaduKm» TECHO
neperyieTaeTes ¢ APYrMMH JIMHUSMU y4eOHOTOo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MIOCIIEI0BATEIbHOCTh U3yUeHUsl MaTepuaia. V3yueHue CTeneHHou,
NO0Ka3aTeNbHOM, JIOTApUPMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOWCTB
U rpaduKoB, UCIIOIB30BaHUE (DYHKLIMU IS pEelICHHUs 3a7ad U3 JpPYruX y4eOHbIX
IPEAMETOB U PEANBHOW KU3HH TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIM30M,
TaK W C pEIICHHEeM ypaBHEHUU U HepaBeHCTB. lIpu 3TOM 00iblIOe BHUMaHHE
ynensieTcs: (popMHpOBaHUIO YMEHUS! BbIpakaTh (OpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEA0BATh IMOJIYYEHHbIE (QYHKIHUHM, CTPOUTh HX
rpaduxu. MaTtepuan 3Tol coaepkaTelbHON JTUHUHU HalleJIeH Ha pPa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUY, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JuHug «Hadana MareMaTnyecKoro aHaiau3a» IO3BOJSET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYNHBIX OOYYaIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOUTH
rpauKu CIOXHBIX (DYHKUMHA, ONpPENeNaTh WX HauOOIbIINE W HaUMEHBIINE
3HAUEHUs, BBIYUCIATH IUIomaau (Uryp U oObEMBI Tell, HAXOJAUTb CKOPOCTH U
YCKOpEHHsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX = CUTyalUH,
IIO3BOJISICT HAXOJIWTh HAWIy4lllee pEUICHUWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MaTEMaTU4YECKOIrO
aHalln3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMajbHO-JIOTMUECKOrO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M ucKyccTBe. OOydaromuecss y3HaIT O



BBIJAIOIIMXCS PEe3yJIbTaTaX, IOJIYYEHHBIX B XOJE€ pPa3BUTUS MAaTEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopaepxkaTenpHO-MeTOANYECKast JIMHUS «MHOXKECTBAa M JIOTMKa) BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKUA. TeopeTHKo-
MHOECTBEHHbIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKU
U TpejsiaraloT HauOoJyiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeéMaTUKU M €€ NPWIOKEHHM, OHHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCLHMIUIMHBL U HUX TPUIOXKEHUS B eauHoe uenoe. [loaTomy BakHO [aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKHU U UCIOJIb30BaTh €0 JJis BBIPAXKEHUS CBOUX MBICIICH.
JApyrviM BaXXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEAyeT NpPU3HATH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHHMH | CJIEIOBAHHE OIpPEIeIEHHBIM
NpaBWJIaM  MOCTPOEHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMH
MaTEMaTU4YeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00y4Jaroumxcsi, MO3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yuebHom Kypce «Anrebpa M Hayala MaTeMaTHYECKOro aHallM3a»
MPUCYTCTBYIOT OCHOBBI MATEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPhIE MPHU3BAHBI
CcrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITUX MOJENEeH C MOMOIIbI0 amnmnapara ainreOpsl U
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpPETAlMy IOJYyYECHHBIX pe3yJbTaroB. Takue
3a/IaHUsl BILUIETEHBI B KAXKJIBIN U3 pa3eiioB IPOrpaMMbl, TOCKOJBKY BECh MaTepHal
y4e0HOTO Kypca MIMPOKO HCIIONB3YeTCS JJIS pelieHusl MPUKIaAHBIX 3amad. [lpu
pPEIICHUN  pPEATbHBIX  MPAKTUYECKUX ~ 3amad  oOydJaroniuecss  pa3BHBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  AHAJOrMI0, 0000maTh W KOHKPETH3UpOBaTh  MpoOiemy.
JlestenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB PEHICHUS TPHUKIAJAHBIX 3a7ad
OpTaHU3YEeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOT0 Kypca «Anrebpa u Hadaia
MaTeMaTHYECKOrO aHAIN3a».

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hayajia MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henenio), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEIIO).



COJEPXAHME OBYUYEHUA
10 KJIACC

Yucna v BBIYMCICHUA

Pannonanpupie uyncna. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOILIEHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenune npoOGeil W MPOLIEHTOB MAJIs
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUN U PEATIbHON KU3HU.

JelictBuTenpHble 4ncia. PalnvoHanbHBIE W UpPpALMOHANBHBIE YHCIIA.
Apudmernueckue  omnepaluMd ¢ JCUCTBUTENbHBIMU  4MclIaMu.  Mojyib
JeMCTBUTENHLHOTO Yncia U ero cBoiicTa. [IpnOnmkEHHbIE BRIUMCIICHUS, MTpaBUIa
OKPYTIJICHHUS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ uensiM mnokaszareneM. bunom Herotona. Hcnosb3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACUCTBUTENBHBIX YMCEN JJIs1 PELICHUS TPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JNEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uyucna. CsoilictBa norapudma. JlecaTuuHble W HaTypaibHbIC
aorapu@mel.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M APKTAaHI'€HC YUCJIOBOIO apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa U TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHMs-ClenCTBUA. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIEJIbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOIroOWwIeHbl OT OJHOW IIEpEMEHHOM. /lelieHue MHOrouieHa Ha
MHOro4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOro4neHsl ¢  LEJIBIMU
koapunuentamu. Teopema Buera.

[Tpeobpa3oBanus YHCIOBBIX BBIPAKEHUM, COJIEPKALINX CTENEHHU U KOPHH.

HppannonanbHbie YpaBHEHHS. OcHOBHBIE METO/bI peLeHus
VppalMOHATIbHBIX YPaBHEHUI.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHne BBIPAKEHH, COEPKAIIUX JTOTAPUPMBIL.

Jlorapudmmueckue ypaBHEHHHI. OcHoBHBIE METO/IBI peleHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIC TPUTOHOMETPUICCKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienue TpuroHoMeTpuyeCKuX ypaBHEHUN.



Pemenne cucrem NMHENMHBIX ypaBHEHUW. Marpuiia CHCTEMBbI JIMHEWMHBIX
ypaBHeHUI. OnpenenuTens MaTpullbl 2X2, €ro TreOMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYMCIICHUE €0 3HAYEHHUs, IPUMEHEHUE OINPEACTUTENS I PEUICHUS
CHUCTEMBl JIMHEMHBIX YpaBHEHUM. PelleHue NpUKIAIHBIX 3a4a4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne TNOCTPOSHHOM MOJENU €
MIOMOUIBIO MaTPHI] U OTIPEICTUTETIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pEealbHOM CHUTyallMH C MOMOULIBIO
YPaBHEHUM M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
KHU3HH.

DYyHKUMH U TPaPUKH

OyHkuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnoszumms ¢ynkuuii. 'padux  ¢GyHKun. DaemMeHTapHble TpeoOpa3oBaHus
rpadukoB QyHKIHIA.

OO6usacTb ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpomexyTku 3HaKONocTosiHCTBAa. YETHBIE M HEU€THBIE QyHKIMU. [lepruonnueckue
bynkuuu. IIpoMexyTkd MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHUMYMBbI
dbynaknuu. Hanbospiiee 1 HauMeHbIee 3Ha4YeHus (QYHKIINY Ha IPOMEKYTKE.

Jluneiinasi, KBaApaTh4yHAs W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX I'padUKOB.

Crenennast GyHKIMS ¢ HATYpajdbHBIM U 1IEJbIM MokazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M TpaduK KOPHS N-OM CTENEHH Kak (PYHKIMH OOpaTHOM
CTEIIEHU C HATYpPaJIbHBIM ITI0KA3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (YHKIUH, UX CBONCTBA M TpaUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peLICHUs ypaBHEHU.

TpuroHomerpuueckass OKpPY>KHOCTb, OINPEAEJIEHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IIPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4eCcKOro aHajimn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHus  TOCJeAoBaTebHOCTEH. MeTon
MaTeMaTU4ECKOU VHIYKIIUH. MoHOTOHHBIE u OrpaHUYCHHbBIC
IIOCJIEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MAaTEMaTUYECKOTO aHaian3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
porpeccuy. JINHEMHBIN U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
npoueHTOB. Mcnosb30BaHWE MIPOTrpeccHH Uil PELICHUS pEeANbHBIX — 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMM W UX cBoMcTBAa. ToukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIMM HEMPEphIBHBIX Ha OTpe3ke. Meton
WHTEpPBAJIOB [UJIsl PELICHUS HEPaBEHCTB. l[IprMeHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIMI 1715 penieHus 3a1ay.

[lepBas u BTOpasi mpousBoaHbIe PyHKIMU. ONpeaeeHne, reOMETPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHON K Ipa@uKy QyHKIIUU.

[IpousBoaHbie  3nemeHTapHbIX  (QyHkuud.  IIpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUITNH (PyHKITUH.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Omepauyu HaJ MHOXKECTBAMH W HMX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOKECTBEHHOTO —amnmapara s
ONMCAHMs pEabHbIX MPOLIECCOB WM SABJIEHUW, NPU PELICHUHM 3a7ady W3 JAPYrux
y4eOHBIX TPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO MATEMAaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHJIBHBIE YPaBHEHHS.

11 KIIACC

Yucna v BBIYMCICHUSA

Harypanbubie u nensie yncna. [IpuMeHeHne NpU3HAKOB AETUMOCTH IEIBIX
yucel, HanOonpIuii oOmuii pemurens (manee — HOJ]) m HamMeHslee oOiee
kpatHoe (nanee — HOK), octaTkoB 110 Moay:to, anroputma EBkimaa i pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uucia. Anredpandeckas U TpUTOHOMETpuYeckas (GOpMbl
3aMMMCH KOMIUIEKCHOTO 4YHciia. ApudMeTHdecKue orepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHNe KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW TIIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i creneHrd U3 KOMIUIEKCHOrO uucia. [IpuMeHeHue
KOMILJIEKCHBIX YMCEN JIs1 PEIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYNMHOCTh YpaBHEHHMM U HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM ~ C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX W  JIOTAPUPMUICCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS CHUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3AaTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpPaMHu.



[IpumeHeHne  ypaBHEHMM, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad M3 pa3IuyHblX o0jacTeldl HayKu M peajbHOU
KWU3HM, HHTEPIPETALMS [OJYyUYEHHBIX PE3YyIbTaTOB.

DYyHKIUHN U TPAPUKH

I'paduk xommozuumu Qyukuuii. ['eomerpuueckue o00pas3bl ypaBHEHHHA H
HEPaBEHCTB Ha KOOPAWHATHOM IIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pEllICHUs YpaBHEHUU U HepaBeHCTB. [ paduueckue
METO/bI PELICHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIAENOBAHUS TIPOLECCOB U
3aBUCHMOCTEH, KOTOpPbIE BO3HMUKAIOT MpPU PEUICHUM 3aJad U3 IPYIMX Y4eOHbIX
IIPEAMETOB U PEANIbHOU KU3HH.

Hayasia MmaTeMaTH4eCKOr0 aHAJIN3a

[TpuMeneHue Mpor3BOJHON K MCCIENOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
3KCcTpeMyMbl. - HaxoxaeHue  HamOOJbIIEr0O UM HAUMEHBIIENO  3HAYEHUH
HENpepbIBHON (QYHKIMU HAa OTPE3KE.

[IpumeHeHne NPOM3BOMHOM [UI HAXOXKICHHUS HAWIydlIero peleHus B
NPUKIIAIHBIX 3a1a4ax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMs Mpolecca,
3ajaHHOTO (POPMYIION MM TPahUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpasHbIX. IllepBooOpa3Hbie
aJieMeHTapHbIX pyHKuui. [IpaBuina HaxoxaeHUs 1epBOOOPa3HBIX.

WNHurerpain. I'eomeTpuuecknit CMBICII HHTErpasa. Brruncienne
onpeaenéHHoro uurerpaia no ¢popmyne Hetorona-Jleitbuuna.

[Ipumenenne uHTErpana A HAXOXKIEHUS IUIOMIANEH IIIOCKUX (Uryp H
00BEMOB reOMETPUUECKUX TEJI.

[Ipumepnr pemenuit auddepeHaibHbIX  YpaBHEHUNH. MaTtemaTtuueckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOIECCOB C MOMOIILI0 U depeHInantbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJII'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4JeHa  pOCCHMCKOro  00IlecTBa,  NPEICTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpOLEeyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHUe
B3aMMOJICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKUUSIMU U Ha3HAYCHHUEM;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUUCKOM MaTeMAaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHHH B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
YKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, ChOPMHPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOI'O MOBEJECHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMXKEHUM HayKu M JEATEIbHOCTbIO YYEHOTO, OCO3HaHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIIOUYAsS HCTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peluleHUl, pacCyKAeHuil, BOCIPUUMYHUBOCTb
K MaTeMaTHYECKUM acrleKTaM Pa3IMnYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH MAaTEeMAaTHYECKHE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTZbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHON IEATEITLHOCTBIO;

6) TPY10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pasnmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymedr mnpodeccnr u peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAHWE BIIUSHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOIHON M COLUAIBHOU
Cpelbl, 0CO3HAHUE I100aTBHOr0 XapaKTepa SKOJIOTHUYECKUX Ppo0IeM, OpueHTalus
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00J1acTu
OKpY>Kalolllel Cpefbl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOXHBIX
MIOCIICICTBUI [T OKPY’KAIOIIEN CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd ©  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEeMaTU4YeCKOW HayKd Kak cdepbl UYeTOBEYECKOW IEATEIHHOCTH, STAroB ¢
pa3BUTHS W 3HAYMMOCTH JUIsl DPa3BUTUSA LMBWIW3ALWW, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBISATh IPOEKTHYKD W HUCCIEIOBATEIbCKYH JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YieOHbIe 1eiicTBUS

Ba3oBble Jjornyeckue A1eicTBHA:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXKAY  TOHATHUSMH, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSITHI, YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOIO aHAJIN34;

BOCIIPUHUMATh,  (opmMynupoBaTh U NPeoOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MMPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MpPEIIaratbh KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTb BBIBOABI C MCIOJBb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUYEHUH, YMO3AKJIFOUEHUH 10 aHAJIOTHH;

IPOBOJAUTH CAMOCTOSITETIFHO J10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHIMA
(MpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJI€HHUS U BBIBOJIbL;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).



Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMymupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, aAPTyMEHTHPOBATH
CBOIO TTO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, SIBICHHUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMU, IBICHUSIMHU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOABI MO pe3yjbTaTam
OPOBENEHHOTO  HAONIONEHMs, HWCCJICJAOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIy4EHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IMIpOllecca, a TaKXKe BBIABUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBJISITH JS(UITUTH MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh WH(DOPMAIUIO pPA3NHYHBIX BUIOB U
dbop™m mpeAcTaBICHUS;

CTPYKTYypUpOBaTh HMH(OPMAIHMIO, TMPEACTABIATh €€ B PAa3NMUYHBIX (HopMax,
WLTIOCTPUPOBATH TPaPUIECKH;

OTICHUBATh HaAE&KHOCTD uHbopMaIun o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHA

OoOmenue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBHUHU C YCJIOBI/IHMI/I n
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IMOSCHCHHUS MO XOJy PCIICHHS 3aadH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aJa4d, BbICKA3bIBATb HWACH, HALCJICHHBLIC Ha IIOHMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuajora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IO3WUIIHUHA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpeI[CTaBJ'IHTB peBYJ'IBTaTBI peHIeHI/IH 3ajJgayu, BKCHepI/IMeHTa, HCCIIEA0OBaHNsA,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4YETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PElIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJIEKT:

BJIaJIeTh ~ HaBBbIKAMH  TO3HABATEIBHONW  peduieKkcuM  Kak  OCO3HAHMUS
COBEpIIIAEMbIX JEHCTBHI W MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTU4YE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OTICHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUAM, OOBSICHSITH TPUIHHBI
TOCTIDKCHUSL VTN HETOCTUKEHUST PE3YJIbTATOB JICSITEIILHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY IIPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MMOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIAMBHUIYATHHOU
paboThl TpU pemIeHWH ~ Y4eOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
NESATETLHOCTH, TJIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOW pPabOThI, pacrpeneisiaTh
BUJIbI pabOT, JOroBapuBaThCsA, OOCYXKIATh TMPOIECC M Pe3yJbTaT padoThI,
0000111aTh MHEHHUS HECKOIBKHX JIIOJIEH;

y4acTBOBaTh B TPyNMNOBBIX GopMax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpPMBl» W HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYrUMH YICHAMH KOMAaHJIbI, OIICHUBATH
Ka4ueCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOydaromuics TOMYYUT CIETYIONTUE
MPEAMETHBIC PE3yJIbTaThl M0 OTACIBHBIM TEMaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaTU3a:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATh TOHSATUSMHU: PAIMOHATHHOE YHCIO, OCCKOHEUYHAas
nepuoauYeckasl JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIBHBIX YUCEI, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh JpoOM M TPOLIEHTHl IS PEHICHUs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTh MPUOIHKEHHBIC BRIUMCICHUS, PABUIIA OKPYTIICHUS, IPUKUIKY U
OIIEHKY pe3yJibTaTa BHIUUCICHU;



CBOOOZHO ONEpUpOBaTh IOHSATHEM: CTENEHb C LENbIM I[0Ka3aTeleM,
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YNCEN AJIS pELICHUs
IIPaKTUYECKUX 3a]a4 U NIPEJACTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETHUECKUM KOPEHb HATYypabHOM
CTEIICHY;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: JOorapupM 4HCIa, JECATUYHBIE WU
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YHMCJIOBOTO apIyMEHTAa;

OIIEpPUPOBATh MOHATUAMU: aPKCUHYC, aPKKOCHHYC M apKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOIHO OMEpUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIC YPABHEHUS U YPAaBHEHUSA-CIICICTBUSL, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH Pa3JIMYHblE METOJbl pEIICHHs pPAlMOHAIBHBIX U JApOOHO-
pallMOHANBHBIX yPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHMS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATH MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MLeJbIMH KOd(p(dULHUEeHTaMH, KOPHM MHOIO4YJIEHa, IPUMEHSThH
JIEJICHME MHOTOWIEHA HAa MHOT'OYJIEH € OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS pELIeHus 3a1ad4;

CBOOOZHO OMEpUpOBaTh MOHATHSAMH: CHCTEMa JHMHEWHBIX YpaBHEHU,
MaTpULa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IE€OMETPUYECKUA CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONPENEHUTENS 2 X 2 JUisl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEICIUTENM Ul PELIEHUs CUCTEMBbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAIUU C OMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHU,
WCCIIE0BATh IIOCTPOEHHBIE MOJENM C IIOMOIIBI0 MAaTPHULL M ONIPENEIIUTEINIEH,
MHTEPIPETUPOBATH NIOJIyYCHHBIN PE3YJITAT;

UCIIOJIb30BaTh CBOMCTBA JICHCTBUM C KOpPHSAMHU IS [IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITMOJHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKECHUN, COJIEPKAIUX CTEIICHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapudmon TUISL npeoOpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISASI IPOBEPKY KOPHEH;



PUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsi MpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OMNEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpPMyNbl ISl  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJIIMPOBaTh peajbHblE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHMS, ypaBHEHMS, HEPABEHCTBA [0 YCJIOBHIO 3aJauyd, MCCIeI0BaTh
MOCTPOEHHBIE MOJIEIIU C HCITIOIb30BAaHUEM alllapara aareopsbl.

DOyHKUUU U rpaduKu:

CBOOOJHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aUMHO OOpaTHble (QYHKUIMHM, KoMIo3unus GyHKIUH, Tpaduk QyHKINH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanus rpaduKoB PYyHKIUMT;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: OOJIACTH OMPEACNEHUS M MHOMXECTBO
3HaYeHUN QYHKIMU, HYTU QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO ' ONEpUPOBATH TMOHATUAMM: YETHbIE M HEUYETHBbIE (PYHKIUH,
nepuonyeckne PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKUHUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMHM, HauOoJiblliee M HauWMEHbllee 3HAaYeHUEe (QYHKIMU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUSIMHU: CTEIIEHHAsT (DYHKIHUS C HATYpaJbHBIM U
HeabIM TIoKazareneM, rpaguk CTEeneHHOW (YHKIMH C HAaTypaJbHbIM M UEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTEeNeHW Kak (PyHKIMU OOpaTHOM CTEneHu ¢
HaTYypaJIbHbIM MOKa3aTeNeM;

OMEepUpPOBaTh MOHATUSMH: JIMHEHHAs, KBagpaTU4yHas M JAPOOHO-TUHEHHAas
(GYHKIUH, BBITIOTHATH JIEMEHTAPHOE UCCIIeI0BAHUE U IOCTPOSHHUE UX TPAPUKOB;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: IIOKa3aTeabHas M Jorapudmuueckas
GbyHKUIMU, UX CBOMCTBa M rpaduKH, MCHOJB30BaTh MX rpaduKU i pelieHus
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAsS OKPYKHOCTD,
onpeeseHue TPUTOHOMETPUUECKUX QYHKIUNA YUCIOBOTO apPIyMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMM Ui UCCIENOBAaHMS  IPOILIECCOB U
3aBUCUMOCTEHN MpHU pEHIeHUH 3a/1a4d U3 JIPYTruX y4eOHBbIX MPEIMETOB U peaibHOU
KU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTU MEX]Ty BETMUMHAMY;

Hauyana maTeMaTH4eCKOro aHaJAM3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: aprUPMeETUUYECKas U TeoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroLasi TeOMETpUUEcKas IpOrpeccusi, TMHEHHBIN U
HKCMOHEHIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

UCIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEalbHbIX 3a/Jad MPUKIATHOTO
XapaKkTepa;



CBOOOJHO ONEPUPOBATH MOHIATHSIMU: MOCIEN0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
[OCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OrpPaHUYEHHBIE I0CIIEI0BATENBHOCTH,
INOHMMATh OCHOBBI 3apOXKACHMSI MAaTeMaTUYEeCKOro aHajiu3a KakK aHajlu3a
OECKOHEYHO MaJIBIX;

CBOOOJHO OMEpPUPOBATh TOHATUSMU: HENpPEPBhIBHbIE (YHKIUH, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMITOTHI rpaduka QyHKINU;

CBOOOZHO ONEpUPOBaTh NOHATHEM: (DYHKLHS, HENpPEphbIBHAs Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IS pEeLICHHs 3a/1a4;

CBOOOZHO OINEpPUPOBaTH MOHATUSMU: TEepBasi M BTOpas MPOU3BOIHBIC
byHKIuM, KacarenbHas K TpaduKy QyHKIHNH;

BBIUUCIIATH MIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (DyHKUUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOMHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZHO  ONEpPUPOBAaTH TMOHATUSMU: MHOMKECTBO, ONEpalud  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapat JjIsl OMUCaHUs peaTbHbBIX
IPOLIECCOB U SIBJICHUH, IPU PEHISHUN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MHOHATUSMU: OINpPEAEICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTr0 00BEKTA, JOKA3aTENbCTBO, PABHOCUJIbHBIE
ypaBHEHHUS U HEPABEHCTBA.

K xonmy obOydenus B 11 kiaacce oOydaromwuiics MOTYYUT CIEIYIOIINE
npeIMeTHbIe Pe3yJabTaThl MO OTAEIbHBIM TeMaM paboueil mporpammbl yueOHOTrO
Kypca «Anredpa 1 Hayaia MaTeMaTUYECKOI0 aHaIU3a»:

Ywuciia 1 BbIYHCICHHSA:

CBOOOZHO ONEpUPOBATh TMOHATUSAMU: HATYpaJbHOE M IEJI0€  YHCIIO,
MHO’KECTBa HATypalbHBIX M IEJNbIX YUCEN, WCIOJB30BATH MPU3HAKH JETUMOCTU
nenbix yncen, HOJ n HOK HatypanpHBIX uncen AJis pelieHus 3a/1a4, IPUMEHSTh
anroput™ EBknnna;

CBOOOZHO OIEpPUpPOBaTh IOHATHEM OCTaTka [0 MOJYJK, 3alUChIBAThH
HaATypaJIbHbIE YMCIIA B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS;

CBOOOJHO OMEPUPOBATH IMOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPUUECKON (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOZHO ONEpUPOBATh NMOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jgorapu(pMHUUECKUE HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpH pPElIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHMUS;

CBOOOZHO ONIEPUPOBATH IOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  pEIIEHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAaLlMOHAJIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pelmars palMOHAIIbHBIE, MppauyoOHaJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapupMuueckue ¥ TPUTOHOMETPHUUECKHE ypaBHEHUS U  HEpaBEHCTBA,
coJep Kalye MOAYJIN U ITapaMeTpsbl;

IPUMEHATH IpauyecKue METObI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAK)K€ 3a/1a4 C IapaMETPaMHy;

MOJICJIMPOBATh pEabHblE CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPAXXECHNUs, YPABHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IIO YCIIOBHMIO 3aJauM,
UCCIIEIOBaTh IIOCTPOEHHBIE 'MOJEIM C MHCIIOJNb30BAaHMEM amnmapara ajireOpsl,
VHTEPIPETUPOBATH NIOJYYCHHBIN PE3YIIBTAT.

DOyHKuUU U rpadpuKu:

CTpOUTh TpaUKM KOMMO3UIMH (YHKUMNA C TIOMOIIbIO 3JIEMEHTApHOTrO
UCCJIEIOBAaHMSI U CBOMCTB KOMIO3HUIIMU ABYX (DYHKIUH;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl ~ ypaBHEHHMHI M  HEPABEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOAHO OMEpPUPOBATh MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKUX
byHKIIHIA;

OPUMEHATh (QYHKLUUM Ul MOJEIMPOBAHUS W MCCIEN0BAaHUS peabHbIX
IIPOLIECCOB.

Havyana MmareMaTH4eCKOro aHaJIu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIEN0OBaHUs (YHKIIMU Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbllIee U HAUMEHbIIIEE 3HAUE€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUIS HAXOXKACHUS HAWIIY4IlIEr0 pPELICHUs B
NPUKIAIHBIX, B TOM 4YHUCJIE COLHMAIBHO-J)KOHOMMYECKHX, 3ajadax, I
OmpezeNieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aAaHHOTO (OopMysioN win
rpaduKom;



CBOOOMHO ONEpUpPOBATh TOHATUSAMHU: TEpPBOOOpa3Hasi, OMpEACIEHHBIN
WHTETpaJI, HAXOAWUTh TEPBOOOpa3HbIC JJIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTterpai no gpopmysne Hetotona-JIeitbnuna;

HAXOJIUTh TJIOMIAU TUIOCKUX (GUTYp U 0OBEMBI TEJI C TOMOIIBIO HHTETPAA;

UMETh TPEJCTAaBICHUE O MATEMaTHYECKOM MOJCIUPOBAHUN HA TMPUMEpE
coctaBnieHus nudPepeHImanbHbIX YpaBHCHUN;

pemaTh MPUKIAJHBIE 33Ja4d, B TOM YHCJIE COLUAIHHO-dDKOHOMUYECKOTO M
($u3NYECKOTo XapaKkTepa, CpeCTBAMU MAaTEMAaTHYECKOTO aHaIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe TMIIAHUPOBAHUE COCTABICHO C YYETOM II€JIEBBIX MPUOPUTETOB
BOCTIMTATEIBLHOTO aCMeKTa MIKOJIBLHOTO YpoKa, chopMynupoBaHHbIX B [Iporpamme
Bocriutanust MBOY COILL ¢ YUOIT Ne 51 r. Kuposa:

* MOOyXJIeHHe 00yJaromuxcs coOIoaaTh HOPMbI TIOBEACHHUS, MTpaBuiia OOIICHUS
CO CBEPCTHHKAMHU M TEJArorn4ecKUMU pabOTHUKAMHU, COOTBETCTBYIOIINE YKIaTy
o0mieo0pa3oBaTebHOW OpraHM3allHd,  YCTAHOBIICHUE U TOAAEPXKKY
T00poXxKeTaTeIbHON aTMOC(epbL;

*IIPUBJICYCHNE BHUMAHUSI O0YYaIOMIMXCsl K IIEHHOCTHOMY aCIEeKTy M3ydaeMbIX Ha
ypoKax TIPEAMETOB, SBJICHHA © COOBITUIN, WHUIIMUPOBAHWUE OOCYXKICHHM,
BBICKA3bIBAHUI CBOETO MHEHHS, BBIPAOOTKHM CBOEro JIMYHOCTHOTO OTHONIEHHS K
U3Y4aeMbIM COOBITHSIM, SIBICHUSM, JIUIIAM.

10 KJIACC
HaunMeHnoBaHue Kosun4yecTBo 4acos
Ne DJIeKTpoHHbIe (HM(ppoBbIE)
pa3aeioB H TeM KonTtpoJabHbie
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMMbl padoThI
MHOkecTBO
NEUCTBUTEILHBIX
yrcesl. MHOTO4JICHBI. https://resh.edu.ru/
| ParoHabHbIE 24 | https://ege.sdamgia.ru/
YpaBHEHUA U https://www.time4math.ru/egeprof
HEPABCHCTBA. https://infourok.ru/
CucreMbl TUHEHMHBIX
YpaBHEHUU
5 OyHKINUH U TPaPUKH. 12 1 https://resh.edu.ru/
CrenenHast GyHKIHS C https://ege.sdamgia.ru/




LeIbIM ITIOKa3aTeIeM https://www.time4math.ru/egeprof
https://infourok.ru/
Apupmernueckuit https://resh.edu.ru/

3 KOpPEHb N-0M CTENEHMU. 15 1 https://ege.sdamgia.ru/
HppanuuoHanbHbie https://www.time4math.ru/egeprof
ypaBHEHHS https://infourok.ru/
IlokasaTenpHas https://resh.edu.ru/

4 GyHKIHS. 10 1 https://ege.sdamgia.ru/
TlokazarenpHbBIE https://www.time4math.ru/egeprof
ypaBHeHHs https://infourok.ru/
Jlorapudmudeckas https://resh.edu.ru/

5 byHKIHS. 18 1 https://ege.sdamgia.ru/
Jlorapugmuueckue https://www.time4math.ru/egeprof
ypaBHeHUs https://infourok.ru/
TpuroHoMeTpHYecKHe https://resh.edu.ru/

6 BIp@KCHI ¥ 2 | https://ege.sdamgia.ru/

https://www.time4math.ru/egeprof
YPaBHCHHA https://infourok.ru/
https://resh.edu.ru/

. ITocnemoBaTeIbHOCTH 10 1 https://ege.sdamgia.ru/

U IIPOTPECCUH https://www.time4math.ru/egeprof
https://infourok.ru/
HenpepsIBHBIE :EEDS:; ; resh.zdu.rg/ /
ps://ege.sdamgia.ru

8 (pyHKHm. 20 1 https://www.time4math.ru/egeprof

IIpoussoyHast https://infourok.ru/
[ToBTOpenwue, https://resh.edu.ru/

9 0000111eHNE, 5 5 https://ege.sdamgia.ru/
CHUCTEMAaTH3AITUS https://www.time4math.ru/egeprof
SHAHMIL https://infourok.ru/

OBILIEE KOJIMYECTBO 136 10
YACOB I10 ITPOI'PAMME
11 KJIACC
HaumMeHoBaHHUe KoanuecTBo 9acoB
Ne daekTpoHHbIE (HU(POBHIE)
pa3aesioB H TeM KonTtpoJubHbie
n/n Bcero oOpa3oBaTe/ibHbIE Pecypchl
NporpamMmal paﬁoTbl
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1 C TOMOIIBIO 22 1
ynKuni H\, MOTIR https://www.time4math.ru/egeprof
TIPOU3BOAHOU https://infourok.ru/

2 [TepBooOpasnast u 12 1 https://resh.edu.ru/




AHTErpan https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof
https://infourok.ru/

I'padpuxu

TPUTOHOMETPUYECKHX https:// resh.edu.rg/

3 by 14 1 https://ege.sdamgia.ru/

YHKIHH. https://www.time4math.ru/egeprof

Tpuronomerpuyeckue https://infourok.ru/

HEpPaBEHCTBA

Hppanunonansheie, https://resh.edu.ru/

4 MOKa3aTeIbHBIC U 24 1 https://ege.sdamgia.ru/
norapudmmuueckue https://www.time4math.ru/egeprof
HEpaBeHCTBa https://infourok.ru/

https://resh.edu.ru/
https://ege.sdamgia.ru/

3 Komngexchble mmcna 10 1 https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/

6 Harypanbssie u nensie 10 1 https://ege.sdamgia.ru/

quciia https://www.time4math.ru/egeprof
https://infourok.ru/

CucreMsl

pallMOHAJIbHBIX, https://resh.edu.ru/

7 HMppalOHAIIbHBIX 12 1 https://ege.sdamgia.ru/
IOKA3aTCIIbHBIX U https://www.time4math.ru/egeprof
Jorapu(MUIECKIX https://infourok.ru/
ypaBHEHUU

https://resh.edu.ru/

2 3amauu ¢ 16 1 https://ege.sdamgia.ru/
rapaMeTpamu https://www.time4math.ru/egeprof

https://infourok.ru/

[oBTopeHue, https://resh.edu.ru/

9 000011IeHNE, 16 ) https://ege.sdamgia.ru/
CHUCTEMAaTU3aIU https://www.time4math.ru/egeprof
SHAHMIA https://infourok.ru/
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