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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOeCIeYyMBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOE U a0CTPaKTHOE MBIIIJIEHHE O0yYaloMXCcsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIiuiiH. B pamkax naHHoro ydeOHOro Kypca OOy4aroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VYu4eOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYECKOTO aHaJIM3a 3aKJaJlbIBacT
OCHOBY Il YCIEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanMM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTpAallMKM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH Y OTBETCTBEHHOCTH 3a MOJTYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00y4deHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT O0yUYEHHUSI.

B ctpykType yaebHOTO Kypca « Anredpa 1 Haqajia MaTeMaTUIE€CKOT0 aHATH3a»
BBIJICJICHBI  CIIENIYIOLIUE COAEpKaTelbHO-METOANYEeCKUe JuHuu: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATEeNIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUH JBYX JET



0o0y4eHus1 Ha YPOBHE CpeHEro 00I1Iero o0pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SBJISIETCS WHTEIPATUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJIbKUX MaT€MaTUYECKUX TUCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIU3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecsl OBJiaJieBatoT BCE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmapaTroM, y HMX IOCJIEI0BaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEalbHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPH HM3YYEHUM Y4YeOHOro Kypca, JJid pEeHIeHUs CaMOCTOSTEIbHO
chOopMyIMpPOBAaHHOW MaTeMaTUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKas: JMHUSA «YuClia ¥ BBIYMCICHHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhenseTcss  (OPMUPOBAHHMIO  HABHIKOB
paIlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My CcHenupUYECKUe 3aJaddl W OIepaluu: JeJCHHe HaIelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOOBbIe CBOWCTBA
PAIMOHANIBHBIX M UPPALMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEepalii, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocienoBaTelbHOMY pACIIMPEHUIO Kpyra HCIOJNb3yeMbIX YHUCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3JInYHbIX 3aj]ad
(GopmMupyeTcsi mpeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKpEeTH3aLusl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PELICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepxalux mapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA MpPH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX
3a]a4 U 3a]a4 Ha HaXOXKJCHHE HanOOJBbIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlaHHas coneprkaTenbHas JUHUS BKIIOYAET B ceOs Takke (GOpMUpOBAHHE YMEHHM
BBIMIONHATh  pacu€Tel 1o  (opMmymnaM, MpeoOpa3oBaHUs  PalMOHATBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPHUUECKUX BBIPAKECHHH, a TaKkKe BBIPAKEHUH,
COJEPKAIINX CTENEHU W JorapuMmbl. braromaps u3ydeHHI0 anreOpandeckoro
MaTepuaia IpOUCXOANUT NajbHEHIIee pa3BUTHE aJTOPUTMUIECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00YyYaromuxcs, (OPMUPYIOTCS HABBIKU JCTYKTUBHBIX PAaCCYXICHUM,
paboTel C CHMBOJBHBIMH (QOpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ peKTuBHbIe
MHCTPYMEHTHI I PpEUICHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HArJISITHO IGMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpHOo-MeTOUYeCcKass JHHUA «DYHKIMUM U TpaduKh» TECHO
neperuieTaeTcss ¢ APYTMMU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIJIEI0OBATENbHOCTh U3YUYCHHsI MaTepuana. M3ydyenue cTeneHHou,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKoOB, UCTIONB30BaHME (DYHKIIUH JUIsI PEIICHUs 3a7ad U3 APYTUX ydeOHBIX
NPEeIMETOB W peajbHOU KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKHM aHAJH30M,
TaK W C pEIICHHEM ypaBHEHWH M HepaBeHCTB. [Ipm 3ToM OoIbIlIOe BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BEIPAXKATh 3aBUCUMOCTH MEX]Ty BETUUMHAMU B PA3IMYHOM
dbopme: aHAIMTHYECKOH, Tpadrdeckoil u ciioBecHOU. Ero m3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

ConepxxarenpHas nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK W MPHUKIAJAHBIX 3a/ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
ycKOpeHusl TmporeccoB. JlaHHas coxaepikaTenbHas JMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKHX MOJENel peallbHbIX CHUTYaluH,
MO3BOJISIET HAXOAUTh HAMITyUlllee PEeIICHUE B TPUKIIATHBIX, B TOM YHCIIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MAaTHYECKOrO aHajiu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAITLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUICHHUSA, (OPMHUPOBAHUIO YMEHMHA pacHoO3HABaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HatoT O BEIAIOIINXCS
pe3ynbTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HAayKd, U 00 X
aBTOpax.



ConepxaTtenbHO-MeTOIUUECKasl JIMHUS «MHOXKECTBA M JIOTHKa» BKIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTruku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOUIUN BCE pa3lielbl
MaTeMaTUKl U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX MpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMaTHKUA U HUCMOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  [OCTPOEHUS  JO0Ka3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMHU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAaHMS, KOTOpPbHIE TMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNEH peaabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3TUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MAaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpE3yJbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3yUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApodu. Ilpumenenue npoOeld M MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoiicTBa. [IpubanxEHHbIE BBIYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NENUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHsS U ypaBHEHUs-cliecTBUs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIBIX U APOOHO-PAMOHATIFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nensiMu kodduimeHtamu.
Teopema Buera.

[IpeoOpa3oBaHyst YUCITOBBIX BBIPAXKEHUH, COIEPKAIIUX CTETICHN ¥ KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METOIbI pelieHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHH. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JMHEWHBIX YypaBHEHUH. MarTpuua CHUCTEMBl JIMHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULIbl 2X2, €ro FeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, IPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JMHENHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1ad C IIOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue nOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAJIbHOM KU3HH.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3afaHus (QyHKIUMU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢ysukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHuUs
rpadukoB ¢ yHKIHIA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynakiuu. TIpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpPOOHO-NMHHEHHAs (QYHKIMHU. DIIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM M LIEIBbIM MOKaszareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHs N-0ii CTEMEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HaTypaJbHBIM 10KA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
HcnonszoBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHHA.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJu3a

ITocnieqoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCJIEAOBaTEILHOCTEH. MeTon
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalW3a KaK aHajln3a OECKOHEUYHO
MaJIBIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma GeCKOHEUHO YObIBAIOLIEH reoMeTpUUYecKoil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CIOKHBIX
IpoueHTOB. Vcnonb30BaHWE TPOTPECCHMM UL PELICHUS peajbHbIX 3a]a4
IIPUKJIATHOTO XapakTepa.



HenpepbiBHble (GyHKIMUM W uX cBoMcTBa. Touku paspeiBa. ACHUMHOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3MUecKHil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETMKO-MHOXECTBEHHOIO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuii oOuui nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpanyeckas ¥ TPUTOHOMETpHUYEcKas (OPMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEeN JJIA perieHus: (GU3NIeCKUX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HPPALHMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUICHUS CHCTEM M COBOKYIHOCTEH PAlMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX
3a/1a4y ¥ 3a/1a4 U3 pa3InyHbIX 00J1acTe HAYKH U PEAIbHOM KU3HHU, UHTEPIIPETALINS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/]IbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havasa maTeMaTH4ecKOro aHaJm3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl. HaxoxkieHrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaUeHUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIEero pEIIeHHs B
OPUKIAOHBIX 3ajadax, sl ONpPENENICHHs CKOPOCTM M YCKOPEHHMs Ipollecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeraucieHue onpeneaéHHoro
uHTerpana mo popmyne Hetotona-JleiOuuiia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE peajbHBIX MPOLECCOB C TMOMOLIBI0 U depeHIHATBEHBIX
YPAaBHEHHUM.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKAAHCKOM MO3UIIUKM 00YJaIOIIEeTOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUHUCKOW MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTHUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITEIbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a1a4, PEUICHUHN, pacCyKIECHUI, BOCIIPUUMUYUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0pOBOT0 1 6€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NpodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTb M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHMIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAYKH U OOIIECTBEHHOU MPAKTHUKU, TOHUMAaHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOH e TEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISIT TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JCATEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelnieHus y4deOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATENbCKUNA HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpPEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbIIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
W THCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS TI0 XOAYy PCIICHUs 3ajauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajnaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHHU.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTAaBIIATH ILJIAH, AJITOPUTM PEIICHUS 3aJ1auH, BHIOUPATH CIIOCOO PEIICHHS C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHU ¢ y4ETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TpoOIlecca W pe3yibTaTa pelieHUs
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEIH U YCIOBUSAM, OOBSICHITH IPUINHBI
JTOCTKEHUS WJIM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIHBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl MpU pEIICHWH YYeOHBIX 3ajad, MPUHUMATh IeJdb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYyXaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI M KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JIPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOTKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTh TMOHITHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEHb HaTypaibHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOIEH C IEeNbIMU KOA(hPUITMEHTaMU, KOPHU MHOTOUYJICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
peLIeHus 3a1ay;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ero TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJIEIIMPOBATh PEAIBHBIE CUTYallMM C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MATpHIl W OIPEIACIIUTEIICH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD IPEOOPAa30BAHUS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHuUs
norapuMUYECKUX BBIPAKECHUH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKAa3aTEJIbHBIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHS C TOMOLIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpHUUECKHE (HOPMYIIbI I IPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI  JUISI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMIO3UIMUS (QYHKUUH, Tpaduxk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIee 3HAYCHHWE (YHKIHHA Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTeneHHON (YHKIMU C HATypajJbHbIM M IIEJIBIM
nokaszaTeneM, rpauk KOpHS N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBaTh MOHITUAMU: IMOKa3zaTelbHAas W JIOrapupMUUecKas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUS
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUrOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apryMeHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATh MOHATUSAMU: apumeTHyeckas M TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHIUATBHBIN POCT, (POPMyJIa CIIOKHBIX MIPOILIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: MTOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTUYECKOTO aHajiu3a Kak aHaju3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUIMU: HEMPEPHIBHbIE PYHKIIUHU, TOUKU Pa3pbiBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelIeHus 3a1a4.

MHoxkecTBa M JIOTHKA!

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSMU: OIpEACIIeHHe, Teopema, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIHM3a:

Yucia 1 BBIYUCJICHUA:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJBIX YHCEI, UCIIOIb30BaTh MPU3HAKHU JCIUMOCTH LIEJIBIX YUCET,
HO/l u HOK HarypaibHBIX 4MCeN I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEJCTAaBIATh KOMIUIEKCHBIE YWCIIa B anredpanyeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEPUPOBATH MOHITUSIMU: HUPPALMOHAIBHBIC, MOKA3aTelIbHbIC U
norapumMuyecKkre HEPaBEHCTBA, HAXOJUTb HUX PEIICHUS C  [OMOIIBIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OPMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palroHaIbHbIE, UppaluoOHaJIbHBIE, MOoKa3aTeNbHBbIE,
norapumMuyeckue W TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTYyallMd Ha $3bIKE alreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAHUEM armapara ainreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMH (QYHKIUNA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (QYHKIIUU I8 MOJICTUPOBAHMS M UCCICNOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoro anajamusa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMN HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKIEHUS HAWIY4llero pelIeHUs B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-A)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIlecca, 3aIaHHOr0 (hopMyJIoN Wiin rpadukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HaXOJHUTh IEpPBOOOpA3HBIE AIEMEHTAPHBIX (QPYHKIUHA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.

1 MHorounensl. PaninoHaneHble ypaBHEHUS U 24 1 Bubnmnoteka LIOK
HepaBeHCcTBa. CUCTEMBI IMHEHHBIX Lesson.edu.ru
YpaBHEHUU

Bubnnoteka LLOK
Oynkunu u rpadpuku. CreneHHas GyHKINS C

2 12 1 Lesson.edu.ru
LETIBIM MOKa3aTeaeM

3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1 Bubnnoteka LIOK
HppanmonanbHble ypaBHEHUS Lesson.edu.ru

4 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1 Bubnnoteka LIOK
YpaBHEHHUS Lesson.edu.ru

5 Jlorapudmuueckas GyHKIIHS. 18 1 Bubanoteka LLOK
Jlorapudmuueckue ypaBHEHUS Lesson.edu.ru

6 TpuroHomeTpuuecKre BbIpaXKEHU U 29 1 Bubnunoteka LIOK
YpaBHEHHUS Lesson.edu.ru

Bubnnoteka LLOK
Lesson.edu.ru
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
Bubnmoteka LLOK
8 HenpepsiBuble pyHkimuu. [IponsBoanas 20 1

Lesson.edu.ru




[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
3HAHUM

Bubanoteka LLOK
Lesson.edu.ru
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11 KVIACC

Koun4yecTrBo yacos
Ne HanmeHoBaHMe pa3jeioB H TeM DJIeKTpOHHbIe (L1 (POBbIE)
KonTtpoJbHbie
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 WccnenoBanue pyHKIUN ¢ TOMOIIbIO 99 1 Bubnnoteka LIOK
MPOU3BOJHOM Lesson.edu.ru
Bubnnoteka LLOK
2 [lepBooGpa3Has 1 UHTETrpa 12 1 Lesson.edu.ru
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1 Bubanoteka LLOK
TpuroHomeTpuyeckre HEPaBEHCTBA Lesson.edu.ru
4 HppanmnonanbHble, NOKa3aTeIbHbBIE U o4 1 Bubanoteka LIOK
Jorapu(pmMuUecKre HepaBeHCTBa Lesson.edu.ru
Bubnunoteka LIOK
5 KommnekcHsie yncna 10 1 5
Lesson.edu.ru
Bubnunoteka LLOK
6 HarypanbsHble u 11e1b1e yncia 10 1 .
Lesson.edu.ru
Cucremsl palMOHAIBHBIX, UPPALUOHAIBHBIX
Bubnnoteka LLOK
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
. Lesson.edu.ru
ypaBHEHUH
Bubnunoteka LLOK
8 3anauyu ¢ mapameTpamu 16 1 .
Lesson.edu.ru
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 16 5 Bubnmoteka LLJOK
3HAaHUU Lesson.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka: anrebpa v Hauajia MaTeMaTUYECKOr0 aHaIn3a, FeOMETPHsL.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 knacc/ Komsarun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkimonepHoe o0111ecTBO
«M3parenscTBO «IIpocBemieHue

* Martematuka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHaJli3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10 kinacce/ Komsarun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKimonepHoe 00111eCTBO

<(I/I3,ZIaT€JII>CTBO ((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
AuireOpa u Hayajia MaTeMaTu4deckoro anaausa 10-11 kiaacc, asrop: H.E.

dénoposa, M.B. TkauéBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6nmmoreka IHOK
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