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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hayala MaTeMaTHYECKOTO aHalu3a» SBISETCS
OJHUM M3 Hauboyiee 3HAYUMBIX B MPOTpamMMe CPEIHEro oOIIero oOpa30BaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ass
U3YUCHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hopMUpyeT
JIOTUYECKOe M aOCTPaKTHOE MBIIIICHHE O0YUYaIOIUXCs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JPYTUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca oOydaroIiuecs OBIAEBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHSI B MaTeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc aireOpbl M Hadajdl MAaTEeMaTUYECKOTO aHaln3a 3aKjaJbIBacT
OCHOBY Ul YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (U3HKH, XUMHH, OHMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHIEHIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHUIIero oOpa3oBaHUS U B
MOBCETHEBHOM XM3HHU. B TO ke Bpemsi OBmajgeHue aOCTPaKTHBIMU W JIOTHUECKH
CTPOTMMH KOHCTPYKIUSMHU aireOpbl ¥ MaTeMaTH4YEeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH W PacCyKIaTh NEAYKTHBHO, HUCIIOJIb30BATh
00001IeHe W KOHKpETHU3aIuio, al0cTparupoBaHue U aHaJIOTHui0, (OpMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa v Hayasa MaTeMaTHUYECKOTO
aHanm3a» 00ydYaroliuecs TMOJy4aroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEILHOTO TIOCTPOSHUSI MAaTEeMAaTUYECKUX MOJENEH peabHBIX CHUTYaIlHi,
UHTEPIPETAllUd  TONYYCHHBIX  pPEIIeHWH, 3HAKOMATCA €  IpUMEpaMHu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOAE, HAayKe M MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbIii Kypc 00JanaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yeTcsi Kak uepe3 Y4YeOHBI Marepual, CIIOCOOCTBYIOIIHIA
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHEHUPHUKY y4eOHOH
NESTENIbHOCTH, TpeOyIoleld MpPOJODKUTENBHON  KOHIEHTPAllUd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIHN pe3ysbTar.



B ocHoBe MeToanKu 00y4yeHus anredpe 1 HayajlaM MaTeMaTH4ecKOro aHainu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHHUSL.

B ctpykType yuebHOro Kypca « Anredpa u Hayajla MaTeMaTH4ECKOIO AaHATTN3a»
BBIJICJICHBl  CIIEAYIOIIME COAEpKATEIbHO-METOANYECKUuE JmHuK: «Yucna u
BbIunciaeHus», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YaroTCs HA MPOTSHKECHUM JIBYX JIET
00y4eHMs Ha YPOBHE CPETHEr0 00IIIero 00pa3oBaHusl, ECTECTBEHHO JIOMOJHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMU TEMaMU U pasfenaMu. J[aHHbIN yaeOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, IMOCKOJBKY OOBEIUHAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX KakK anredpa, TPUTOHOMETPUS,
MaTeMaTHYeCKUI aHaJIn3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MIMPOKUM MaTeMAaTUYECKUM
anmnapaToM, y HUX TOCIEI0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MAaTEMAaTHYECKYI0 MOJENIb pEalbHOM CHUTyalud, NPHUMEHATh 3HAHUSA,
IOJIyYEHHBIE NPU HM3YYEHUM Y4EOHOTO Kypca, ISl PELICHUs CAMOCTOSITEIbHO
c(OpMyJIMPOBAHHON MaTEMaTHYECKON 3ajjauyd, a 3aTe€M HHTEPIPETHUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOAMYECKass JIMHUAS «Hucna M BBIYMCICHUS) 3aBEPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJb30BAaHUS JAEHCTBUTEIbHBIX YHUCET, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oOpa3oBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue ynensercs (OPMUPOBAHHIO  HABBIKOB
palroHaNbHBIX BBIUMCICHHUM, BKIIOYAIONIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4YHCia, YMEHUE JeNaTh HPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUMCJIEHMS], OLIEHUBATh YMCIIOBBIE BBIPAXKEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMble OOYy4arOUIMMCsI MHOXKECTBAa HATYypaJbHBIX, LEINbIX,
paUMOHAIBHBIX U JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4HCel. B KaxaoM M3 3THUX MHOXKECTB paccMaTpUBAIOTCA
CBOICTBEHHbIE €My cleuu(uUecKkue 3azadyd M OIepauuu: JeJICHUE Haleo,
OIEpUPOBAHUE OCTATKAMHU HAa MHOXKECTBE ILEJIbIX YHCEI, 0CO0ble CBOWCTBA
paLMOHAIbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUECKUE OTEpPALUH, a TaKKe
U3BJICUEHUE KOPHS HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL
braromapss mocnenoBaTtebHOMY PAaCIIMPEHUIO KpPyra MCHOJb3YEMbBIX HYHCENl H
3HAKOMCTBY C BO3MOXXHOCTSIMU HMX NPUMEHEHHMsI JUIsl PELICHMS Pa3iIMyHbIX 3a7ad
(dopMupyeTcsi IpeICTaBICHUE O €IMHCTBE MAaTEMAaTUKU Kak HayKu M €€ poju B
MOCTPOCHUN MOJIENICH peanbHOr0 MHUpa, HIMPOKO HCIOJIB3YIOTCS O00O0OIIeHHE U
KOHKpETH3aLHSl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS HA MPOTSHKEHUM BCETO
oOydeHHsT Ha YpPOBHE CpEAHEro ooumero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM



pazaene IIporpamMMmbl MpPEeAyCMOTPEHO pPELIEHHE COOTBETCTBYIOLIMX 3anad. B
pe3ynbTaTe OoOydarouMecs OBJIAJEBAIOT PA3NIMYHBIMU  METOJaMHU  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHANIBHBIX, IOKAa3aTeNIbHbIX, JOTrapupMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUU, HEPAaBEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkammx napamerpsl. [lodydeHHBIE yMEHHsS MIMPOKO HCHIOJB3YIOTCS IpU
UCCJEeNOBAHUM (DYHKIMI ¢ OMOIIBIO MPOU3BOIHOM, IPU PEIICHUH MPUKIIATHBIX
3a/1a4 M 3a7]a4 Ha HAaXO0XKJIEHWE HAWOOJIbIIUX U HAUMEHBIINX 3HAYCHUN (DYHKIIMH.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rtel 1o  QopmynaMm, mpeoOpa3oBaHHUs  PAlMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUN, a TAKXKE BBIPAXKCHUM,
colepkalux CTeneHu U Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHraia IPOUCXOIUT alibHENIIEe pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUICHHUST 00yJarommxcs, (OpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHM,
paboThl C CHMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE pPAaBEHCTB M HEPABEHCTB. AJireOpa npeaiaraeT 3ppeKTuBHbIC
WHCTPYMEHTBl I pElIEHUs MPAKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK A3bIKa HAYKHU.

CopepxxarenpHo-MeTOMMYecKass JUHUS «DyHKIUU U TpaduKm» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATENbHOCTh U3YUEHHS MaTepyuaia. M3yueHne CTerneHHou,
MOKa3aTeJIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKLMU JUIS PEIICHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM Oo0iblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaxkarh (POpMysiaMy 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIENOBAaTh MOJIyYeHHbIE (YHKIHMHU, CTPOUTh HX
rpaduku. MaTtepuai 3Toi cofiep)KaTeIbHOM JIMHUN HAIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIIOINX BBIPAKAaTh 3aBUCUMOCTH MEXAY BETUYNHAMU B PA3ITUYHOU
dbopme: aHaTUTHYECKOU, Tpaduyeckoii u cioBecHOi. Ero u3yuenue cnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K - OOOOIIEHUIO W
KOHKPETHU3AIMH, UCIIOIb30BAaHUIO AHATIOTUH.

CopepxarenpHass JuHua «Hadana MareMaTHyecKoro aHaian3a» I103BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMAaTUYECKUX, TaK U NPUKIAIHBIX 3a7ad4,
JOCTYIHBIX 00YyYaroluMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpeAesaTh MX HauOOJbIIME W HaUMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepkKaTenapHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MATEMATHYECKHX MOJENIEW pealbHbIX CHUTYalHM,
MO3BOJIAET HAXOIUTh HAWITYYILIEE PEMIEHUE B IPUKJIIAIHBIX, B TOM YHCIIE COLIMAIBHO-



DKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO AaHAIM3a
CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOIO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBE. OOyJaronIrecs y3HAIOT O BBIIAFOIIUXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHS MATEMAaTUKH KaK HAYKH, U 00 MX
aBTOpax.

CopaepxkaTenpbHO-METOANYECKas JIMHUS «MHOXKECTBAa M JIOTHMKA) BKIIIOYAET B
ce0si DJIEMEHTBHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKU. TeopeTHuKo-
MHOECTBEHHbIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IMIKOJIBHON MaTeMaTUKU
¥ TpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3BIK, OOBECIUHSIONINN BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHHM, OHHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
JUCHUIUIMHBI W HX TMPUIOKEHUS B eIuHoe wenoe. lloaTomy BaxkHO [ath
BO3MOXHOCTh OOydYarmeMycs IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOI MaTeMaTUKU U UCIOJIb30BaTh €0 JJi BBIPAXKEHUS CBOUX MBICIICH.
JApyruM Ba)XHbIM IIPU3HAKOM MAaTEMaTUKM KakK HAyKd CJIEAyeT NpPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHHMH | CJICIOBAaHHE OIpPEICIEHHBIM
NpaBWJaM  TMOCTPOEHMSI  JIOKA3aTelIbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yuebHom Kkypce «Anrebpa M Hayala MaTeMaTHYECKOro aHallu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPHIC MPHU3BAHBI
Croco0CTBOBaTh (hOPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyaluii, HMCCIEIOBAaHUS JTHX MOJENCH € TOMOIIBI0 ammapara aiareopsl u
MaTeMaTHYECKOr0 aHajau3a, WUHTEPHpETalud IMOJYyYECHHBIX pe3yJbTaroB. Takue
3a1aHus BIUIETEHBI B KAXK/IBIM U3 PAa3[eI0B IPOrPpaMMBbl, IOCKOJIbKY BECH MAaTepHall
y4e0HOTO Kypca MIMPOKO HCIONB3YeTCs IS PEUICHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUM  pPEATbHBIX  MPAKTUYECKUX  3a7ad  OOyHYaronIuecss  pa3BHBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOrMI0, 0000mAaTh W KOHKPETH3UPOBaTh  MIpoOiemy.
HesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB pEHICHHS MNPUKIAJHBIX 3a7a4
OpTaHU3YETCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anredpa n Hadaia
MaTeMaTUYECKOTO aHaIN3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE POOH, MPOILICHTHI,
OeckoHeuHble mnepuoguueckue apodu. [Ipumenenue npoOGeil W MPOLIEHTOB AJIS
peleHns NPUKIaAHbIX 3a1a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JleicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue — onepauMM € JACUCTBUTEIbHBIMU  4yucCiIaMU.  Monyinb
JeMCTBUTENHLHOTO Ynciaa U ero cBoicTa. [IpnOnmkEHHbIE BBIUMCIICHUS, MTpaBUIIa
OKPYTIJICHHMs], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Cremenp ¢ nensiM  nokaszareneM. buHoM Herotona. Hcnosb3oBanue
HOJIXOJAIIEN (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN JJIS1 PEILICHUS TPAKTUYECKUX
3a/1a4 ¥ IPEICTaBICHUs JaHHBIX.

ApudmeTnyueckuii KOpeHb HaTypaJbHOW CTETICHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapugm umcna. CsolictBa norapudma. JlecsaTUuHble W HaTypaJlbHbIE
aorapu@msl.

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

YpaBHeHUS U HEPABEHCTBA

ToxaectBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOpPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHMs-ClencTBUsA. HepaBeHCTBO,
pelIeHre HEpaBeHCTBA.

OCHOBHBIE METO/BI PEUIEHUS LIETBIX U APOOHO-PALMOHANIBHBIX YPaBHEHUHN U
HEpPaBEHCTB. MHOIrOWIEHb OT OJHOW IIEpEMEHHOM. /lelleHne MHOrowieHa Ha
MHOT04JIEH ¢ ocTaTkoM. TeopeMa be3zy. MHOrousneHs! ¢ LieJpIMU KO3PPUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUM, COJIEPKALINX CTEMEHHU U KOPHH.

HppaunroHansHble YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
UPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJABI PEIICHHS MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHH, COEPKAIIUX JTOTaPUPMBI.

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

OcHOBHBIC TPUTOHOMETPUIECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienne TpuroHoMeTpuyeCcKuX ypaBHEHUN.



Pemrenne cucrem NMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHMH. OnpenenuTens MaTPULbI 2 X2, ero FTEOMETPUUECKH CMBICT U CBOMCTBA,
BBIYMCJIEHUE €T0 3HAYEHUs, NPUMEHEHUE ONPEICIUTENS Uil PELICHUS] CUCTEMBbI
JMHEMHBIX ypaBHEHUW. PelieHue npukiIagHeIX 3a7a4 € MNOMOUIBIO CHCTEMBI
JIMHENHBIX YpaBHEHUU. VccienoBanre moCTpOCHHON MOJENH C MOMOIIBIO MaTPUIL
Y ONIPENCIUTEIECH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CHUTyallMH C MOMOULIBIO
YPaBHEHUM M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAYKHU U peaTbHOMN KU3HU.

DOyHKIUHN U TPAPUKH

OyHKuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHble (QYHKIIHH.
Kommozunus ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKOB QYHKIIMIA.

OOnacTs ompeneiaeHuss 1 MHOXECTBO 3HaueHuil Qynkuuu. Hymm yskumu.
[TpomexyTku 3HaKonocTosiHcTBa. YETHBIC U HeU€THBIE QyHKIMU. [lepruoanueckue
byukuun. IIpoMexyTKH MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanbosnbliee 1 HauMeHblee 3Ha4yeHus: QyHKIIMY Ha POMEXKYTKE.

Jluneiinasi, KBaApaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE X FPAPHUKOB.

CrenenHast GyHKIMS ¢ HATypajlbHBIM U 1IEJIbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpadUK KOPHS N-OW CTENEeHHU KaK (yHKIIMK OOpaTHOM CTENEeHU
C HaTypaJbHbIM I1OKAa3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpauKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A5 PELICHUS] YpaBHEHUIA.

TpuroHomerpuueckass OKpPY>KHOCTb,  ONPEAEICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B peEaJbHBIX MpoOLEcCaX M SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4eCcKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3a/laHus MOcHeAoBaTeabHOCTEH. MeTon
MaTeMaTUYECKOW MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIIEI0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUSI MAaTEMaTHUYECKOrO aHalIM3a Kak aHajin3a OecKOHEYHO
MalbIX.

Apudmerrueckas 1 TeoOMeTpUUecKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
Iporpeccruy. JINHENHBIN U SKCIIOHEHIMANBHBIN pOcT. Uucno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MpPOTrpeccuy JUisl PELICHHsS peajbHBbIX —3a]ad
INPUKJIAJHOIO XapakTepa.



HenpepoiBHble GyHKIMM W UX cBoMcTBAa. ToukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIl PELICHUS HEPABEHCTB. l[IprMEHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKIM 1715 petieHus 3a1ay.

[lepBas u BTOpast mpousBoaHbIe PyHKIMU. ONpeaeeHne, reoOMEeTPUIECKUN 1
(bu3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K Ipa@uKy QyHKIUU.

[IpousBoaHbie  3nemeHTapHbIX  QyHKuud.  IIpousBomHass ~ CyMMBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3HUITNH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, Oomepauuu HaJ MHOXKECTBAMH W HX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOKECTBEHHOTO — ammapara s
ONMCAHMs pEabHbIX MPOLIECCOB WM SABJICHUW, NPU PELICHUH 3a7ad HU3 JAPYTruX
y4€OHBIX TPEIMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHHSI.

11 KIIACC

Yucna v BBIYMCICHUSA

Harypanbubie u nensie yncna. [IpuMeHeHne NpU3HAKOB AETUMOCTH IEIBIX
yucel, HanOonpIuii oOmuii memurens (manee — HOJ]) m HamMeHslinee oOiee
kpatHoe (nanee — HOK), octaTkoB 110 Moay:to, anropurma EBkimaa 1uis pemenus
3a/1a4 B 1IEJIBIX YUCIIAX.

Kommnekcuble uucna. Anredpandeckas U TpUTOHOMETpUYecKas (GOpMbl
3aMMCH KOMIUIEKCHOTO 4YHCiia. ApudMeTHudecKue orepanud ¢ KOMIUIEKCHBIMU
yuciaamu. M300pakeHNEe KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW TIIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMILUIEKCHOTO uucia. [IpuMeneHue
KOMILJIEKCHBIX YMCEN IJIs1 PEIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBYSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM ~ C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeIbHBIX W  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEIICHUS CHUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX
3a]1a4 1 337a4 U3 pa3IM4HbIX 00J1acTell HAyKH U peajbHON KU3HU, HHTEPIIpETALUs
IIOJIyYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommozuumu Qyukuuit. ['eomerpuueckue o00pas3bl ypaBHEHHHA H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pElICHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METO/bI PELICHHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMHA i1 HCCIAENOBAHUS TMPOLECCOB U
3aBUCHMOCTEHN, KOTOpPbIE BO3HMKAIOT NPU PEUIEHUM 3a1ad U3 JPYIMX Y4YeOHbIX
IIPEAMETOB U PEANIbHOU KU3HH.

Havyasia MaTeMaTH4€CKOI0 aHAJIN3A

[TpuMeneHue Mpor3BOJHOM K MCCIEIOBAaHUIO (QYHKIUIT HA MOHOTOHHOCTb U
aKcTpeMyMbl. Haxoxxnenne HanboIb1Iero 1 HAMMEHbILEr0 3HaY€HUN HENTPEPhIBHON
(YHKIIMM Ha OTpPE3KE.

[IpumeHeHne NPOM3BOMHOM Ui HAXOXKICHHUS HAWIIydlIero peleHus B
NPUKIIAJHBIX 3a1a4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHMs Ipolecca,
3ajaHHOTO (POPMYIION MM TPahUKOM.

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

WNuterpan. I 'eomeTpuyecKkuil CMbICH HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no popmyne Herorona-JlenOnuia.

[IpumeHnenne wHTErpana A HAXOXKIEHUS IUIOIIANAEH IMIOCKUX (Uryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Ipumepnr pemenuit auddepeHnanbHbIX  YpaBHEHUNH. MaTtemaTtuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOMILI0 U depeHnantbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJ€Ha POCCUICKOT0 00I11€CTBA, MPEICTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
TpaKIaHCKOro  obmiectBa  (BBIOOpPBI, OMPOCHI W JAPYroe), yMEHHUe
B3aMMOJEHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKUUSIMU U Ha3HAYCHHUEM;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUUCKIUX MaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHM B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, ChOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOI'O MOBENECHUS, CBSI3aHHOTO C NMPAaKTHUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAs SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCOPUUMYHUBOCTD K
MaTeMaTHYECKUM acIleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

S) pu3uvYecKOro BOCUTAHMS:

chOpMUPOBAHHOCTh yYMEHHUS TPUMEHATH MAaTeMAaTHYECKHE 3HAHWUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cpepaMm  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccnrt u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU TPAKTHYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS S

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAHUE BIIUSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOIHON M COLUAIBHOU
Cpelbl, 0CO3HAHUE I100aTBHOTO XapaKTepa YKOJIOTHUYECKUX Po0IeM, OpueHTalus
HAa TIPUMCHCHHE MATeMATHYEeCKUX 3HAHWM I pemieHus 3amad B 00J1acTu
OKpY>Karolllel Cpefbl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOXHBIX
MIOCJICICTBUI [T OKPY’KAIOIIEN CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHNE MATEMAaTHIECKOM
HAyKHU KaK CPEephl 4eTOBEYECKOM IEITeILHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHUSL UABUIIN3ALNH, OBJIAICHUE SI3IKOM MAaTEMATUKA U MATEMATUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIE JeiiCTBUSA

ba3oBble J1ornyeckue aeicTBus:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NPH3HAKK MATEMAaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIIEHUM MEXIY MOHATHUSIMH, (QOPMYJIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYNIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHUS JJI1 0000IICHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN34;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPEe0OpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSAX, MpPEIIaratb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JeJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHUI
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHHUS 1 BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEIIEHUs, BEIOUPATh HanboJiee MOAXOAAIINN C YYETOM CaMOCTOSI TENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOrO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
OPOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHU;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXKe BBIABUTATH
MPEINO0JIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Ae(UIUTHI MHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOTIPOC | TSI PENICHUS 3a/1a4H;

BbIOMpaTh MH(DOPMAIMIO W3 UCTOYHUKOB PA3JIMYHBIX THIOB, aHAIU3UPOBATH,
CUCTEeMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMALIUIO PA3TMYHBIX BUIOB B (hOpM
MIPEICTABIICHHUS;

CTPYKTYPUPOBaTh MH(MOPMAIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPaPUIECKH,

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKATHBHBbIE YHHBepPCcaJIbHbIE YUeOHbIe AelCTBUS

OOmenmne:

BOCIIPUHUMATH U (JOPMYJIHMPOBATH CYXKCHHUS B COOTBETCTBUH C YCIOBUSIMU U
IEISIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
W MHCBMEHHBIX TEKCTax, JaBaTh IOSICHEHHS II0 XOAYy peIICHHUS 3a/JayH,
KOMMEHTHPOBATH MOJYYCHHBIN pe3yJIbTaT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMON TEMBHI,
npoOJeMBbl, pemaeMol 3a7avd, BHICKA3bIBaTh WJIEH, HAIEJIIEHHBIE HAa ITOUCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyanora, oOHapyXKUBaTh Pa3linuyMe M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOH BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aul, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3ajaad
MPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHHU.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:



COCTaBIIAATH IJIAH, alTOPUTM PEIICHUS 3aJa4H, BBIOMPATh CIIOCO0 PEIIeHUS ¢
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIBLHBIN HHTENJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHONW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJICTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TpoIlecca M pe3ylbTaTa PEeHICHUs
MaTeMaTUYECKOHM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HAWJICHHBIX OINOOK, BBISBICHHBIX TPYTHOCTEIH;

OIIEHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JTOCTIDKEHUSI WU HETOCTUKEHUST PE3YJIbTATOB JESTEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eSITETIbHOCTD:

MOHMMAaTh U HCIOJB30BAaTh MPEUMYIIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IE€Jb COBMECTHOM
NeSATEeITLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisTh
BUJIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThI, 00001IATH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHMH YJI€HAMU KOMaH/IbI, OIIEHUBATH KA4€CTBO CBOETO BKJIa/1a
B O0OmUHA TPOAYKT TO KpUTEPHUSM, - CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kJjacce oOydaromuiics TMOJYYUT CIECAYIOIINE
IPEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell MporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa 1 BBIYUCTCHUA:

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIO, OECKOHEeYHas
nepuoauYecKkasl JpoOb, TPOIEHTHI, HPPAIMOHAIEHOE YHCIIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh JPoOW ¥ TIPOILEHTH [JIs PEIICHWS MNPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUAKY U
OIIEHKY pe3yJIbTaTa BIUUCICHUM;



CBOOOZHO ONEpPUpPOBAaTh IOHSATHEM: CTENEHb C LENbIM I[0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIIUCH JIEHCTBUTENBHBIX YNCEN JJIS PELICHUs
IIPaKTUYECKUX 3a]a4 U NIPEJCTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETHUYECKUM KOPEHb HATypalbHOM
CTEIICHY;

CBOOOHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: JOrapupM 4MCIa, JECATUYHBIE WU
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apIyMEHTAa;

OIEpPUPOBATh MOHATUAMU: apKCUHYC, aPKKOCHHYC M apKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOIHO OMEpUPOBATH MOHATHAMH: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCUJIBHBIEC YPABHEHUS U YPABHEHUS-CIICICTBUSL, PABHOCUIIbHBIC HEPABEHCTBA,

OPUMEHATh  Pa3JIMYHblE METOJbl pEIICHUs pPAlMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX yPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB [UIs PEIICHMS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATH MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LENbIMU KO3PPUIIUMEHTAMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JICJICHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTkoM, TeopeMy be3y m Teopemy Bumera mis
peneHns 3a1ady;

CBOOOZHO OMEpUpPOBaTh MOHATHSAMH: CHCTEMa JMHEWHBIX YpaBHEHUI,
MaTpULa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IE€OMETPUYECKUA CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONPENEHUTEN 2 X 2 Juisl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEICIUTENIM JUIsl PELICHUs CUCTEMBbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAIUU C IOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHHM,
WCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpPHULL M ONIPENEIIUTEINIEH,
VHTEPIPETUPOBATH NIOJIyYCHHBIN PE3YJIBTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUM C KOpPHSAMHU sl [IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITMIOJIHATH MPeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIUX CTEIICHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapudmon TUISL npeoOpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

CBOOOZHO OMEPUPOBATh MOHATUSIMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
JorapuMuuecKre ypaBHEHHUS, HAXOAUTh UX PELICHHUS C TTIOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISASI IPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsi MpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJTHO OMNEPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (OpPMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJIIMPOBaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDOKEHMS, ypaBHEHMUS, HEPABEHCTBA [0 YCJIOBHMIO 3aauyd, MCCIeI0BaTh
MOCTPOEHHBIE MOJIEIIU C HCIOIb30BAaHUEM arlfapaTa ajareopsol.

DOyHKUHUU U rpaduKu:

CBOOOJHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aUMHO O0OpaTHble (QYHKUIMHM, KoMIo3unus GyHKIUH, Tpaduk QyHKINH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanusi rpaduKoB PYyHKIUMT;

CBOOOZHO OMEpPUPOBATH MOHIATUSAMH: OOJACTH OMpPEACNEHUS MU MHOMXKECTBO
3HaYeHUN QYHKIMU, HYJTU QYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO ' ONEpUPOBATh TMOHATUAMH: YETHbIE M HEYETHBbIE (PYHKIUH,
nepuoinyeckne PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKUIHUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMHM, HaumOoJiblllee M HauWMEHbllee 3HAaYeHUEe (QYHKIMU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: CTEIIEHHAs! (QYHKIUS C HATYpaJbHBIM U
HeJabIM TIoKazareneM, rpaguk CTEeNeHHOW (YHKIMH C HAaTypaJbHbIM M UEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHW Kak (PyHKIMU OOpaTHOM CTEneHu ¢
HaATYypaJIbHbIM ITOKa3aTeleM;

OMEepUPOBaTh MOHATUSIMH: JIMHEHHAs, KBagpaTU4yHas M JAPOOHO-TUHEHHAas
(GYHKIUH, BBITIOIHATH JIEMEHTAPHOE UCCIIeI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: IOKA3aTeIbHAsT M Jorapudmuueckas
GbyHKUMHA, UX CBOMCTBa M rpaduKH, HCHOJB30BaTh MX rpaduKH i pelieHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpe/eseHue TPUTOHOMETPUUECKUX QYHKIUNA YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMM Ui UCCIENOBAaHMS  IPOILIECCOB U
3aBUCUMOCTEHN MpHU pElIeHUH 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB U peaibHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]Ty BETMIMHAMH;

Hauyana maTeMaTH4eCcKOro aHaJIM3a:

CBOOOJIHO ONEPUPOBATH MOHATUSMU: aprUPMETUUYECKas U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaroUasi TeOMETpUYEcKasl IPOrpeccHsi, TUHEHHBIN U
HKCMOHEHIUATBHBIA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMEThH MPECTABICHUE O
KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCUU JI PEIICHUs PEalbHbIX 3a/1ad MPUKIATHOTO
XapaKkTepa;



CBOOOJHO ONEPUPOBATH MOHATUSIMU: MOCIEN0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
[OCJIEZI0BATEIbHOCTEN, MOHOTOHHBIE W OIPaHUYEHHBIE IOCJIEI0BATENIbHOCTH,
INOHMMATh OCHOBBI 3apOXKACHMSI MAaTeMaTUYECKOro aHajlu3a KakK aHajlu3a
OCCKOHEYHO MaJIbIX;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC ()YHKIIUHU, TOUKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOZHO ONEpUPOBAaTh NOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KeE,
NPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJIs1 pELICHHs 3a/1a4;

CBOOOJHO OINEpPUPOBaTH TMOHATUSAMU: TEepBasi M BTOpas MPOU3BOJHBIC
byHKIum, KacarenbHas K TpaduKy QyHKIHIH,

BBIUUCIIATH MIPOU3BOJHBIE CYMMBI, ITPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (DyHKUUH, 3HATh IPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZHO ONEpPUPOBAaTh MOHATHUSAMU: MHOXKECTBO, ONEPALUU  Haj
MHO’KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONUCAHUS PeaIbHbIX
IPOLIECCOB U SIBJICHUH, IPU PEHISHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MHOHATUSMU: OIpPEACICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTr0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUJIBHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
IpeIMEeTHbIE Pe3yJabTaThl MO OTAEIbHBIM TeMaM paboueil mporpammbl yu4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeEMaTUYECKOI0 aHAIU3ay:

Yuciia 1 BbIYHCICHHSA:

CBOOOHO ONEPUPOBATH MOHATUAMHU: HATYPaAJIbHOE U LIEJI0€ YMCIIO0, MHOXKECTBA
HaTypaJbHBIX U LIEJIBIX YUCEJ, UCIOJIb30BaTh MMPU3HAKU JECIMMOCTH LIEJIBIX YHCEIL,
HOJZl m HOK nHarypanpHBIX uncen Ui PELIEHUs 3aAad, NPUMEHSTh aJrOpPUTM
EBxnuna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJK0, 3alUChIBAThH
HATypaJbHbIE YHCIIA B PA3JIMYHbBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMEPUPOBATH TMOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHUCEJI, MPEJCTABIATh KOMIUIEKCHBIE YMCIa B ajareOpanyeckoil u
TPUTOHOMETPUUECKOHN (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOZHO ONEPUPOBATh HOHATHUAMU: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
Jgorapu(pMUUECKHE HEpPABEHCTBA, HAXOAUTb MUX PELIEHUS C  IIOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU PpPElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PALlMOHAJIBHBIX, HPPALMOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUIN U HEPABEHCTB;

peuarhb palMOHAJIbHBIE, UPpALMOHAJIBHBIE, NIOKa3aTelIbHbIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUUECKHE YypaBHEHUS U  HEpaBEHCTBA,
coJep Kalye MOAYJIN U ITapaMeTpsbl;

OPUMEHATH IpauyecKue METO/bI sl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAK)Ke€ 3a/1a4 C IapaMEeTPaMHy;

MOJICJIMPOBATh pEaibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIDOKECHHUSI, YPAaBHEHUs, HEPAaBEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOEHHBIE 'MOJEINM C MHCIOJNb30BAaHMEM amnmnapara ajireOpsl,
VHTEPIPETUPOBATh NIOJYUYCHHBIN PE3YJIBTAT.

DOyHKuHUU U rpadpuKu:

CTpOUTh TpaUKM KOMMO3UIMH (YHKUMHA C TIOMOIIbIO 3JIEMEHTApHOTO
UCCJICIOBAHMSI U CBOMCTB KOMIIO3HUIIMU ABYX (DYHKIUH;

CTPOUTh F€OMETpUUYECKHE 00pa3bl ypaBHEHNH U HEPABEHCTB Ha KOOPAMHATHON
IJIOCKOCTH;

CBOOOAHO OMEpPUPOBATH MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKUX
byHKIIHIA;

OPUMEHATh (QYHKUUM Ui MOJEIMPOBAHUS W HCCIENOBAaHUS peabHbIX
IIPOLIECCOB.

Havyana MmareMaTH4eCKOro aHaJIu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIEN0BaHUs (YHKIIMHU Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIEE 3HAU€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKICHHS HAWIy4dlIero peleHus B
INPUKJIAJAHBIX, B TOM YUCJE COUUATbHO-3KOHOMUYECKUX, 3a/1a4ax, JUIsl ONpeeIeHuUs
CKOPOCTH U YCKOPEHUS IpoIecca, 3aJaHHOT0 (POopMyIIon nin rpaduxkom;



CBOOOMHO ONEpUpPOBATh TIOHATUSAMHU: TEpPBOOOpa3Has, OMpEeACIEHHBIN
WHTETpaJI, HAXOAWUTh TEPBOOOpa3HbIC JJIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTterpai no gpopmysne Hetotona-JIeitbnuna;

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

UMETh TPEJCTaBICHUE O MATEMaTHYECKOM MOJCIUPOBAHUU HA TMPUMEpE
coctaBnieHus nudPpepeHInanbHbIX YpaBHCHUN;

pelaTth MPUKIAJHBIE 33aJa4d, B TOM YHCJIE COLUAIHHO-dDKOHOMUYECKOTO M
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMAaTHYECKOTO aHaJIN3a.

Temarnueckoe TIaHUPOBAHUE COCTABJICHO C YYETOM II€JIEBBIX IPUOPUTETOB
BOCIIUTATENFHOIO acleKTa MIKOJIBHOTO ypoka, cpopmynupoBaHHbiXx B [Iporpamme
Bocrutanuss MBOY COILL ¢ YUOIT Ne 51 r. Kuposa:

* MOOYy>X/IeHNE 00yUaIOIIUXCsl COOJII0IaTh HOPMBI TTOBEACHHUS, IPABHIIA OOIIICHUS
CO CBEPCTHUKAMM U NEarOrHYeCKUMH paOOTHUKAMHU, COOTBETCTBYIOIINE YKIIA Ty
o011eo0pa3oBaTeasHON OpraHU3alii, YCTAHOBIEHUE U MOAEPKKY
n00poXxenaTenbHON arMochepsr;

*IIPUBJICUYCHNE BHUMAHMS O0yUYaIOINXCS K ICHHOCTHOMY aCTIEKTy U3y4aeMbIX Ha
ypOKax MpeAMETOB, ABJICHUI U COOBITUN, MHUIIUUPOBAHUE OOCYKICHUH,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JTUYHOCTHOT'O OTHOILIEHHUS K
W3Y4aeMBbIM COOBITHSIM, SIBJICHUSIM, JIMIIAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTnueckue
n/n NPOrpaMmbl Bcero 5 5 o0pa3oBaTe/ibHbIE
a0doThI a0doThI
P p pecypchbl
MHO0XecTBO JeHCTBUTEILHEIX YUCET.

) MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 ) [HOC Mos I1Ikona
HepaBeHCTBAa. CUCTEMBI TMHEUHBIX (myschool.edu.ru)
ypaBHEHUN

) Oynaknuu u rpadguku. CreneHHas GyHKIUS C i 1 LHOC Mos Ilkona
IIeTBIM TOKa3aTeNneM (myschool.edu.ru)

; ApudMeTHIECKIIi KOPEHb N-0f CTENCHN. s . LOC Mo Ilkona
Hppanuonaibable ypaBHEHUS (myschool.edu.ru)

4 [oxazatenpHas pynkius. [TokazaTensHble 10 1 LOC Mos Ilkona
ypaBHEHHMs! (myschool.edu.ru)

5 Jlorapudmuueckas GhyHKIHS. 18 1 LHOC Mos Ilkona
JlorapupMudeckne ypaBHEHHS (myschool.edu.ru)

6 TpHUroHOMeTpHYECKHe BBIPAKEHHS U - . LOC Mo Ilkona
ypaBHEHHs! (myschool.edu.ru)

HOC Mos Illkona

7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1

(myschool.edu.ru)




HOC Mos llkoma

HenpepsiBabie pynkuuu. [IponsBognas 20 1 (myschool.edu.ru)
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 )
3HAHHUU
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
HOC Mos I1Tkosa
1 Harypanbnble u nenblie yncna 10 1 (myschool.edu.ru)
5 Uccnenosanne QYHKIHA ¢ TIOMOIIBIO - . HOC Mos llxona
HPOH3BOHOI (myschool.edu.ru)
HOC Mos llkona
3 ITepooGpasHas u uHTErpa 12 1 (myschool.edu.ru)
4 I'padukn TpuroHOMETpUIECKUX (HYHKITAM. 14 1 LHOC Mos Ilkona
TpuroHOMeTpHYecKHe HePaBEHCTBA (myschool.edu.ru)
s UpparyoHabHble, TOKa3aTelbHbIE U y . LOC Mos lllkona
norapuMuuecKre HEPaBeHCTBA (myschool.edu.ru)
Cucrembl paluOHAIbHBIX, UPPALUOHATBHBIX HOC Mos llkona
6 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1 (myschool.edu.ru)
ypaBHEHUU
HOC Mos llkona
7 KommnekcHele ncia 10 1 (myschool.edu.ru)
HOC Mos I1Tkosia
8 3amaun ¢ mapameTpamu 16 1

(myschool.edu.ru)




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HAHHI

16
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136

10




