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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiero oopa3zoBaHus,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOecCreYyMBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0yYalouXcsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
aucuuiuiiH. B pamkax naHHoro ydeOHOro Kypca OOyYaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYEeCKOTO aHaJIW3a 3aKJaJlbIBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(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 pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK W dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOoJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIh3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

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



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SBJISI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecsl OBliaJieBatoT BCE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmaparoM, y HHX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
c(hOopMyIMpPOBAaHHOW MaTeMaTUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB HMCIOJIB30BAHUS JIEMUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padoTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHenupUYecKre 3aJaddl W OIepaluu: JeJCHHe HaIelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOObIe CBOWCTBA
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocrnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3aLusl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IU4YHBIMU METOJAMHU  PELICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
coxepxkalux mapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA MpPH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UpPpAIMOHATBHBIX M TPUTOHOMETPHUUECKUX BBIPAKECHHH, a TaKkKe BBIPAKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00YyYaromuxcs, (OPMUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYXICHUM,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
MHCTPYMEHTHI I PEUICHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAndeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJaT MOCIJIEIOBATENBHOCTh U3YUCHHsI MaTepuana. M3yduenue cTeneHHouH,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKoOB, UCTIONB30BaHUE (DYHKIIUH JUIsI PEIICHUs 3a7ad U3 APYTUX ydeOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJYyYEHHbIE (PYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MMO3BOJISIONIMX BEIPAXKATH 3aBUCUMOCTH MEX]Ty BETUUMHAMU B Pa3INYHOM
dbopme: aHAIMTHYECKOH, Tpadrdeckoil u ciioBecHOU. Ero m3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxarenpHas nuHusi «Hauama maTeMaTH4YecKOro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIAJAHBIX 3a/ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
yCKOpeHHusl TmpoueccoB. JlaHHas coxaepikaTenbHasl JIMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKHX MOJENel peallbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAMITyUlllee PEelICHUE B TPUKIIATHBIX, B TOM YHCIIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajiu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIUICHHUSA, (OPMHUPOBAHUIO YMEHMH pacHO3HABaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTHKH B HAyKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BELIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HAayKd, B 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT HauOosiee YHUBEPCAIbHBIM S3bIK, OOBEIMHAIOUIUN BCE pa3lieibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTYyalluii, WCCJIEJOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl |
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. [Ipumenenue npoOeld M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubankEHHbIE BRIYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndyeckuii KOpeHb HATYPAIBHOM CTENEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEHUCTBUTEIIBHBIM MOKA3aTEJIEM.

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHS U ypaBHEHUs-cliecTBUs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METOBI PEIICHHSI MEJBIX U APOOHO-PAMOHATIFHBIX YPaBHEHUH U
HEpaBEHCTB. MHOroO4wiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoOpa3oBaHyst YUCIOBBIX BRIPAXKEHUH, COJIEPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METO/IbI pelieHus
norapu@MUYECKUX YpaBHEHUH.

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



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbI 2X2, €ro TEOMETPUUYECKUN CMBICT U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEWHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOULIBK) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIENM PEAJbHOM CUTYyallMd C MOMOIIbIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocodbl 3agaHus (QyHkuuu. B3auMHO oOpaTHble (QYHKIUU.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexyTKum MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (YHKIHMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MOKazareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HATypaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalW3a KaK aHajln3a OECKOHEUYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a1ad
IIPUKJIATHOTO XapakTepa.



HenpepbiBHbIE (QyHKIMHM M HX CBOMCTBAa. Touku pa3pbiBa. ACHMHOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOTr0 OOBEKTa, CJEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia 1 BBIYUCICHU A

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputma EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS perieHus (U3NUeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
1 CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/JIbI peILIeHUs 3a/1a4 C MapaMeTpamu.

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

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxknenrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaUeHUI HENMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpENesIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBOoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. Beraucienue onpeneaéHHoro
uHTerpana o gopmyne Hetorona-JleiOunua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX (GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE peajbHBIX MPOLECCOB C TMOMOLIBI0 U depeHIHATBbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA .

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMATHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOr0o Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUM HAYKHU U IESTEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUNU, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM aCIIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTO 1 6€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (u3nYecKas aKTUBHOCTD), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC IUJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AaKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, 0OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH 1 OOIIECTBEHHOM MPAKTHUKU, TOHUMAHUE MaTeMaTHIYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH U MaTEeMAaTHYECKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATEIBLHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETAa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IUUHBIX (popMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUYKY 3pEHHUSI B YCTHBIX
W THCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA IO XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

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



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTara perIeHHs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUS WJIM HEJOCTHIKCHHS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpelnemsiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JCHCTBUTEIHHOTO YUCIIA,;

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(DMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEHICHUS PAUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
peLIeHus 3a1ay;

CBOOOJTHO OMEpUPOBATH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJIEIIMPOBATh PEAIBHBIE CUTYallMM C IIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUM C KOpPHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOJHO OMNEPUPOBATh MOHATHUAMH: HPPALMOHAIBHBIE, IMOKA3aTEJIbHBIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHs C TOMOLIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI sl TipeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO OMEpUPOBATh MOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAWMBIE  (OPMYNBI Ui  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJICTHPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPABEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOps.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATHUSAMHU: O0JACTh ONPEICICHUS W MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJblliee W HaWMEHbIIee 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIEHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpaguk KOpHS N-0f cTeneHu Kak (YHKIUU OOpaTHOM CTENEeHU C
HATypaJIbHBIM MOKa3aTeNIeM;

ONEepUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMHU: TIOKa3aTellbHAas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TpaduK{, HCIOJIB30BaTh MX TpadUKU JJIs pEHIeHUS
YpPaBHEHUN;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peallbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIasi TeOMETPUIECKasi MPOTPECCHs, TMHCHHBIA U
HKCMOHEHIUATBHBIN POCT, (POPMYyJia CIIOKHBIX MIPOILEHTOB, UMETH MPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, CIIOCOOBI 3aJaHus
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHaju3a
OCCKOHEYHO MAJIbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUHUH, ACUMIITOTHI FpaduKka QyHKIINY;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

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

BBIUUCISATh POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMH;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCII0, MHOXKECTBA
HaTypaJIbHBIX U IEJBIX YHCEII, UCIIOIb30BaTh MPU3HAKU JCIUMOCTH LIEJIBIX YUCET,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMYNIO, 3aIlUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(pMETHUECKUE ONepaly ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBJIAITh OTOOp KOPHEH TMpU pPEHICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppalMoOHAIbHEIE, MOKa3aTeJbHBIE,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA W HX CHUCTEMBbI IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUHA C TOMOINBIO BJIEMEHTAPHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

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

CBOOOJTHO  OMEpPUPOBATh MOHATUSIMH: TpPaQUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauvana maTteMaTH4eCKOro aHajimusa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWIY4dlIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpagukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMU MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbl Konrpoabnsl | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
e paboThI padoThbI pecypesI
MHO3K€ECTBO AENCTBUTENBHBIX YACEI. MHOTOUJICHBI.
1 PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHUCTEMBI 24 2
JINHEWHBIX YPaBHEHUN
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C HEIbIM 12 1
roKasaresjaemM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas ¢ynakius. Jlorapudmuaeckue 18 1
ypaBHEHUS
TpuronomeTrpruyeckue BbIpaXKEHUS U ypaBHEHUS 22
[TocnenoBaTenbHOCTH U IPOTPECCUH 10 1
HenpepsiBabie Gpynkmuu. [TponusBoanas 20
[ToBTOpeHue, 06001IeHNE, CCTEeMaTU3allls 3HAHUI
1o TeMaM «MHOKECTBO JCHCTBUTEIbHBIX YHCEI,
«DyHKIUYU U rpapuKmy, «ApupMeTH4ecKuii KopeHb
9 n-oii crenenny, «IlokazarenbHas QyHKIHS, 5 1

«Jlorapupmuueckas GyHKIUL,
«ITocnenoBaTenbHOCTH U IPOTPECCUIY,
«HenpepbiBHBIE HYHKITN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne (uudgposbie)
HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI Konrpoabnsie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

UccnenoBanue GyHKIUN ¢ TOMOTIBIO TPOU3BOTHON 22
[TepBooOpa3zHas u UHTETpaT 12

3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIUMA. 14 1
TpuroHomeTpruyeckue HEpaBEHCTBA

4 HppanmoHnaibHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBEeHCTBA
KomrnekcHbie yrcia 10
HarypanbsHbie u 11e1p1e yncia 10

7 CucreMbl paliMOHaIbHBIX, UPPALUOHATBHBIX 12 1
MOKa3aTeIbHbIX U Jorapu(PMHUUECKUX ypaBHEHUN

8 3amauyu ¢ mapameTpamu 16 1
[ToBTOpenue, 060061IeHNE, CCTEMaTH3allKs 3HAHUI
«MccnenoBanue Gpynkumiiy, «Ileppoobpasnas u
uHTerpam, «I'padbuku TpPUrOHOMETPUUECKUX
byukuity, «MppanroHanbHble, oKa3aTeabHble U

9 norapudmudeckue HepaBeHCTBaY, «KomIieKkcHbIe 16 2
yncnay, «HarypansHbie u nenbie unciay, «CucTeMbl
palOHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTEIbHBIX U
norapu(pMUUECKUX ypaBHEHHI», «3a1a4u C
napaMeTpamm»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoabueie | - Ipakrireckue u3ydeHnusi | odOpa3zoBaTesibHbIE
padoThI padoThI pecypesI
1 MHO3K€eCTBO, ONepaluy HaJl 1
MHOKECTBAMU M MX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHO>XECTBEHHOTO arlrapara JJis perieHus 1
3aJa4
Pammmonansueie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECITUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHIE IPOOH
5 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIaIHBIX 3a7a4
i CraproBast KOHTpOJIbHas paboTa 1 1
8 JlelicTBuTenbHBIC Yynciia. PalimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 ApubdmMeTnyeckue orneparuu ¢ 1
JIeHCTBUTEIbHBIMH YHCIIAMHA
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUS TCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHOTO4JIEHBI C IEIBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenennuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiiagHelx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHas padota Nel:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUI"

25

OyHKIUSA, CTIOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe QYHKIIHH.
Komnosunus ¢pyHkumii

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO0nacTp onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [Ipomexyrku
MOHOTOHHOCTHU (DYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiee 1 HaumMeHblliee 3HaYCHHUE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

32

DeMeHTapHOe UCCIeIOBaHuE U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHIHA




Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

33 Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LeabpIM NnokazareneM. E€ cBolicTBa 1
rpaduk

36 KonTtposneHast padota Ne2: "Crenennas
¢bynkuus. E€ croiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansueie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHsA. OCHOBHBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX

ypaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 HUppALMOHAJIBHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHT
HMPpAIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUppaIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HUppaIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0 CTENEeHH

49 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTeleM
KonTtponbras padota Ne3: "CaoiicTBa u

51 rpaduk KOpHS N-Oi CTETICHH.
HppanmonanbHublie ypaBHEHUS"

59 CreneHsp ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOICTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

54 CreneHs C pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUIN




Wcnonb3oBanue rpaduka GyHKIUN A5

o7 . 1
pelIeHus ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
KonTtponpHas padota Ned:

61 "IToka3zarenpHas GyHKIIHS. 1
[TokazarenbHbIC ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa jorapupma 1

65 JlecsaTHuHBIC W HaTypaJbHbIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpAJTbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BhIpaKEHUH, 1
coJiepKalux Jorapugmol

68 [IpeoOpaszoBanue BbIpaskeHUH, 1
coJiepKalux Jorapugmal

69 [IpeoOpa3oBanme BEIpaKEHUH, 1
coJieprKalux Jorapugmel

70 Jlorapudmuueckas GyHKIMs, €€ CBOHCTBA 1

U rpaduk




Jlorapudmmueckas GyHKIUS, €€ CBOHCTBA

71
U Tpadux

7 Hcnons3oBanue rpaduka GyHKIUN 715
peuleHus ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHust ypaBHEHUI
JlorapudmMudeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKuX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIA

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHM
KontponpHas padota Ne5:

79 "Jlorapudmuueckass GyHKIHSL.
Jlorapudmuueckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAHI'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC

YHUCJIOBOIO apryMmcHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpe/IeNIEHuEe TPUTOHOMETPUUECKHUX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

85 oTIpe/IeNIeHUEe TPUTOHOMETPUICCKHIX
(yHKIHMI 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

a8 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

o1 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUH

92 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX
BBIpAKCHUHN

93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpAKCHUHN

94 Perienne TpUroHOMETpUUECKUX
yYpaBHEHUH

95 Perienne TpUroHOMETpUYECKUX

ypaBHEHUH




Peurenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemenune TpuroHoMeTpuiecKux
YpaBHEHUU

08 Pemenue TpuroHoMeTpudecKux
YpaBHEHUU

99 Pemenune TpuroHoMeTpudecKux
YpaBHEHUU

100 Pemenue TpuroHoMeTprudecKux
YpaBHEHUU
KonTtponpHas padota Neb:

101 "TpUTOHOMETPHUYECKUE BHIPAKCHUSI U
TPUTOHOMETPUYECKHE YpaBHCHUS"
[TocnenoBarenbHOCTH, COCOOBI 331aHUS

102 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananu3a
OCCKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccus

105 I'eomeTpuyeckas mporpeccust

106 BbeckoneuHo yObiBaroras
reoMeTpHruecKas Mporpeccus

107 CyMmMa 6eckOHEUHO yOBIBAIOLICH
TreOMETPUYECKON TIPOTPECCHH

108 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.

Yucio e. cDO]Z)My.]'Ia CJIOKHBIX IMPOLICHTOB




JIMHENHBIN U SKCIIOHEHIMAIIbHBINA POCT.

109
Hucno e. Popmyna CI0KHBIX POLIEHTOB
Hcnonp3oBanue nporpeccuu s

110 peuieHus peanbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KoHnTpoasHas padora Ne7:
"[TocnenoBaTebHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIINHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'pa)KOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

117 Metoa HHTEpPBaJIOB /Il peLEHHUS
HEpPaBEHCTB

118 Metoa HHTEpPBaJIOB /sl peLICHHS
HEpPaBEHCTB

119 [IpuMeHeHue CBOMCTB HEMPEPHIBHBIX
GyHKUUMH U1 pereHus 3a1a4

120 [IpuMeHeHue CBOMCTB HEMPEPHIBHBIX
GyHKUIUH U1 peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Omnpenenenne, TeOMETPUYECKUI CMBICIT

MPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 .
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
GbyHKITIT

125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN

126 [Ipon3BoaHBIE IIEMEHTAPHBIX (QYHKIIUH

OU3BOJHBIC DJIEMEHTAPHBIX KU

127 IT VH

128 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

130 [IpousBoiHAST CyMMBI, IPOU3BEICHHUSI,
YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI

131 KonTtponpHas padota Ne§:
"[IponsBoanas"

132 [ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBaenus"

133 [ToBTOpEeHUE, 0600IICHNE,
cucrtemaTusanus 3HaHui: "OyHkuun"
[ToBTOpEHUE, 0000IICHNE,

134 CHUCTeMaTH3allysl 3HAHMI:
"TpUroHOMETPUYECKUE BRIPAKCHHS U
TPUTOHOMETPHUUYECKHE ypaBHEHUS"

135 [ToBTOpEeHnue, 06061IeHNE,
cucreMarusanus 3Hanuii: "[IponszBognas”

136 Bceepoccuiickas mpoBepouHasi paboTa




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxnenue HauOOJIBIIETO U

HAaNMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIUU HAa OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMY Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIEr0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPONU3BOAHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (POPMYJION M
rpadpukom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3alaHHOTo (GOpMyIION MiIn
rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust pyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH
KonTtponsHas padota Nel:

22 "UccnemoBanue GyHKIUNA ¢ TTOMOIIBIO
MPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXKaeHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXKaeHUS
epBOOOPa3HBIX

26 Nurerpain. ['eomeTpuyeckuii CMbICH
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOuura

)8 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOuura

29 [IpumeneHne uHTETpana s

HaXO0XJACHUS IJIOIaIel TUIOCKUX QUryp




[IpuMeHenue uHTerpana i

30 HaXO0XJCHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUI

32 [Ipumeps! pemiennii U pepeHnanbHbIX
YpaBHEHUU
MaremaTuueckoe MOAEIUPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHHM

34 KonTtponpHas padota Ne2:
"[TepBooOpa3Hast u uaTErpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku
O160p KOpHEIH TPUTOHOMETPUIECKHUX

40 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C OMOILBIO

TpHFOHOMeTqueCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPYIKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY)KHOCTH

44 Pemenue TpuroHoMeTprudeCcKuX
HEPaBEHCTB

45 Pemenue TpuroHoMeTprudecKux
HEPaBEHCTB

46 Pemenue TpuroHOMeTpUYECKHX
HEPaBEHCTB

47 Pemenune TpuroHOMeTpHUYECKHX
HEPaBEHCTB
KonTtponbnas padota Ne3: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKITUMN.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeJbHbIX HEPABEHCTB

50 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

53 OcCHOBHBIE METOJIBI PEIICHUS

J'IOFapI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

>4 norapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABCHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIC METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHUS
MppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pereHus
HppalMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTo bl peleHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTo bl pereHus
MOKa3aTeIbHbIX YPaBHEHUI
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeTobl peneHus
Jorapu(MUYECKUX ypaBHEHHMA
66 I'padmyeckue MeToabl penieHus
norapu(MUIEeCKUX HEPABEHCTB
67 I'padmyeckue MeTobI peneHus

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JOrapu(pMUUECcKux
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

72

KonTtponpHas padota Ned:
"UppaurioHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. AnreOpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIuCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAaMU

77

I/I306pa>I<eHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILIEKCHOTO Yucia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

81 peuieHns pU3N4YEeCKUX U reOMETPUIECKUX
3aza4

82 KonTtponpHas padota Ne5:
"KomruiekcHele yncia”

83 HatypanbHble 1 1ienbie yncia

84 HarypanbHble u nenbie yncna

85 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

87 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

a8 [IpuMeHeHue MpU3HAKOB AETUMOCTH
mensix yncen: HOJ u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpumeHeHne NPU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LEJIBIX Yncell: aropuT™ EBknuaa s

peUICHHUA 3a4a4 B LCJIbIX YHUCJIaX




92

KonTtponsnas padora Ne6: "Teopust
LemnbIx yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUU

96

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU U

98

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4ecKux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUX
YpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U PeaNbHOM
JKU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaToOB

103

[IpuMeHeHNne HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHbIX 00J1aCTel HAyKU U pealbHOMN
YKW3HHU, HHTEPIIPETALUs MTOJTY4EHHBIX
pe3yJIbTaTOB

104

KonTtponbaas padorta No7: "CucreMbl
paMoHATBFHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(OMUIECCKAX
ypaBHEHUN"

105

PannonanbeHble ypaBHEHUS C
rnapameTpamu

106

PannonanbHbIe HEpAaBEHCTBA C
napameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMunu

108

WppatnmonaisHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rMmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuyueckne CUCTEMBI C
napameTpamMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuyeckre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIeCcKre CUCTEMBI C
rapameTpamu

117

[Toctpoenue u ucciaeaoBaHue
MATEMATHUYCCKUX Moneneﬁ peaﬂLme
CUTYallUil C TOMOIIBIO YPaBHEHUH C
rnapamMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYECKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM
ypaBHEHUH C TTapameTpamMu

119

HOCTpOGHI/Ie Hn UCCIICOJ0BAaHUC
MaTCMaTHYCCKHUX MO,Z[GJ'ICIZ PCAIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

120

KonTponpHas padora Ne§: "3agaun ¢
napaMmerpamu’

121

[ToBTOpEeHnue, 06061IeHNE,
cUcTeMaTu3anvs 3Hauui: "YpaBHeHus"




122

[ToBTOpEenue, 060061ICHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

123

[ToBTOpEenue, 06001ICHNE,
cUcTeMaTu3alus 3HaHUi: "YpaBHEHUSI.
Cucremsbl ypaBHeHU"

124

[ToBTOpeHnue, o6o01IICHNE,
cucreMmarusanus 3HaHuii: "HepaBeHncrsa'

'

125

[ToBTOpeHnue, o6o0IICHNE,
cucreMmarusanus 3HaHuii: "HepaBeHncrsa'

'

126

[ToBTOpeHnue, 0600IICHNE,

'

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpeHue, 0600IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npumMeHenue"

129

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npumMeHenue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuil: "Murerpan u
ero npumeHenue"

131

[ToBTOpEHUE, 0000IICHNE,
cucteMmaru3anus 3HaHuii: "MaTerpan u
€ro npuMeHeHue"

132

[ToBTOpenue, 06061IeHNE,
cucreMaru3anus 3Hanuii: "Oyukuun"




[ToBTOpEenue, 060061ICHNE,

133 . | 1
cucremMaTu3anus 3HaHui: "OyHKuun

134 Hroroas koHTpoJbHAs padoTa 3a | 1 1
MOJIyTOJTHE

135 Hroroas koHTpodbHas padora 3a Il 1 1
MOJTYyTOJTHE

136 [ToBTOpeHnue, o6o0IICHNE, 1
cucteMartuzaius 3Hanui: "OyHxiun"

TBO YACOB IT
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ NnporpamMmasl CpeaHET O 061]161"0 06pa30BaHI/IH

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSMH: PALMOHAIBLHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! M JIECSITUUHAs JPOOb, MPOLEHTHI

1.2

BoimonuATe  apudmernyeckue  omepanuud ¢ palMOHAIBHBIMM U
JNENCTBUTEIIbHBIMU YUCIIAMU

1.3

BrmmmonaaTe HpI/I6J'II/I)KéHHI)IC BBIYHCIICHHA, HCIIOJIB3YA ImpaBrjia
OKpPYIJICHH:, ACJIaTh IPUKUAKY U OICHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATHSIMHU: CTETICHb C IIEJIBIM TTOKa3aTesieM, CTaHaapTHas
(dhopma 3amucu IEWCTBUTEIBHOTO YHCIIA, KOPEHb HATypaIbHOU CTEIICHH;
HCIIOJIb30BaTh MOIXOANTYI0 (DOPMY 3alUCH ACHCTBUTEIBHBIX YUCEN IS
pelIeHHs TPAKTUYECKHUX 3a7a4 U MPEACTaBICHUS JAHHBIX

1.5

OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHT'E€HC MPOU3BOJIBLHOTO
yria; HCIOJb30BaTh 3allUCh MPOU3BOJBHOIO YIJIa 4Yepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINU

ypaBHeHI/Iﬂ 1 HCPABCHCTBA

2.1

OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IENO0E,
paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BHIPAKEHUH U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs npeo6pa30BaHH}1 LECJbIX, PAOIUOHAJIbHBIX U HPpAllMOHAJIbHBIX
BLIpa)I(CHI/Iﬁ H pellaTb OCHOBHLIC THUIIbBI HCJIbIX, pallMOHAJIbHBIX H
HppannoOHaJIbHbIX ypaBHeHPIfI U HCPABCHCTB

2.4

HpI/IMCHHTL YPaBHCHUSA U HCEPABCHCTBA I PCIICHHUA MATCMATHYCCKHUX
3ala4 U 3a1a4 U3 pa3JIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCAJIbHBIC CUTyallUW Ha SA3bIKC anrerH, COCTaBJIATH
BBIPAKCHUSA, YPABHCHUS, HCPABCHCTBA 110 YCIIOBHIO 3aJ1a4U, UCCIICAOBATDH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKu

3.1

OmnepupoBaTb NOHATUAMU: (PYHKIIKS, CIOCOOBI 3a1aHUS QYHKIIUH, 00JIaCTh
OTpeNeNIeHNusT M MHOXECTBO 3HAYeHMH (QYHKIUHU, TpaduK QYHKIUH,
B3aMMHO 00paTHble (PyHKIHUU




OmnepupoBaTh MOHATUSMHU: YETHOCTh M HEYETHOCTH (YHKIUH, HYIH

32 (YHKIMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs] ypaBHEHUN
3.4 Crpouth ® uuTaTh TpapuKH JUHEWHOW (YHKIWHW, KBAJAPATUIHON
' (YHKIMH, CTETIEHHOW (PYHKITUU C IIEJIBIM TOKa3aTeIeM
Wcnonb3oBatk rpaduku (QYHKIUE I8 HCCICIOBAHUS IPOILECCOB U
35 3aBUCHUMOCTEH TIPH PEHICHUM 3a7ad W3 JPYTrUX y4eOHBIX TPEIMETOB U
' peanbHOM KW3HU, BbIpaXaThb (OpPMyIaMu  3aBUCUMOCTH  MEXIY
BEITUYMHAMH
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHSTUSIMHU: TOCIEAOBATEIBHOCTh, apuMeTH4YecKas u
' reoMeTpHuyecKas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YyOBIBarolasi reoMeTpUYecKast
4.2 Mporpeccusi, CcymMma OECKOHEYHO  YOBIBAIONIEH T'€OMETPUUYECKON
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBA TOCIENOBATEIBHOCTE W MPOTPECCH A
' pelIeHHs pealIbHbIX 3aJa4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [uis OINHUCaHUs
5.2 peanbHBIX MPOIIECCOB U SABJICHUM, TIPH PEIICHUU 331249 U3 APYTHX YICOHBIX
MIpeIMETOB
5.3 OnepupoBaTb  NOHATHSIMM:  ONpEAENieHHEe, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHmsi
pe3yJibTara
1 Uwucna v BEIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, IEI0€ YHWCIO; HCIOIb30BATh
1.1 MPU3HAKA JAETUMOCTH LETBIX YHCelN, pa3loKeHHEe dYHclia Ha TPOCThIe
MHO>KHUTETH JUTsl pElIeHUs 3a/1a9
1.2 OnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMHU: JIOTApU(M YKCIA, JECITHUHBIE U HATYPaTbHBIC
' norapumMel
2 YpaBHEHHS 1 HEPAaBEHCTBA




2.1

[IpumensaTs cBOICTBa CTENEHM s IPeoOpa3OBaHMs BbIPAXKEHUI,
OIIEPUPOBATH IOHATUSMHU: II0OKA3ATEIBHOEC YPAaBHEHUE U HEPABEHCTBO;
peuaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHECHUN U HEPABEHCTB

2.2

BeImonHATe mpeoOpazoBaHMs BBIPAKEHHHA, COACPIKAIIUX JIOTapH(pMBI;
OIEpUPOBATH MOHATUSAMU: JIOTAPUPMUUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLIeHUE;
HCIIONBb30BATh  CUCTEMY JIMHEWHBIX  YpaBHEHUN I pELICHUs
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  IpPOCTEMINMX  CHCTEM M COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajibHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKECHUS, YPABHEHHUS, HEPABEHCTBA U CHCTEMBI IO YCIOBHIO 3aJa4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENU C UCTIOJIb30BAaHUEM arapara aareOpsbl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATHAMM: MepHOANYecKas (YHKIHS, MTPOMEXYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyma (yHKIHH, HauOoOJIbIIEe U
HaMMEHbIIIee 3HAYCHUsT (PYHKIIMH HA MPOMEXKYTKE; UCIOIB30BATh MX IS
rccaeaoBanus QYHKINUH, 3aJaHHONU TPpapuKOM

3.2

OnepupoBaTh NOHATHIME: TPadUKH MMOKA3aTEIBLHOM, JOrTapu(MHUIESCKON 1
TPUTOHOMETPUUECKUX (QYHKUUN; H300pakaTh KX HAa KOOPAUHATHOMN
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHU U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPIMHATHOM IIJIOCKOCTH TpaduKd JIMHEHHBIX
yYpaBHEHUH W UCIHOJB30BaTh HUX JUISl PEUICHUS CHCTEMbl JIMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBare rpaguku (QyHKIUI A7 HUCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX TUCIUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaTh MOHSATUSIMHU: HENpepbIBHAsS  (YHKLIMS, IPOU3BOTHASL
(GYHKIMHM; WUCHOJIB30BaTh TEOMETPUYECKUH U (U3NYECKUH CMBICT
MPOM3BOTHOM JUIS PEIICHUs 33124

4.2

Haxoauts IIPpOU3BOJHBIC SJICMCHTApPHBIX q)YHKHHﬁ, BBIYHCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHS, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonp3oBaTh MPOU3BOAHYIO Ui  MccieloBaHMS  (QYHKIUMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIO0BAHUS K
MOCTPOEHHIO IPahUKOB

4.4

Hcnonbs3o0BaTh MPOU3BOAHYIO UIA HAXOXKJACHUA HAWJIY4YIICTO PCHICHUS B
NPUKIAAHBIX, B TOM YHUCJIC COOUATIBHO-9KOHOMUYCCKHUX, 3aadax

4.5

Ol'IepI/IpOBaTL TIOHATHUAMMN HCpB006p8.3Ha}I U HUHTCrpaja; IIOHUMATb
l"eOMeTpI/I‘-IeCKI/Iﬁ n (I)I/I3I/I‘ICCKHI>'I CMBICJI UHTCI'paJIa




4.6

Haxomute mepBooOpasHble DJIEMEHTAapHBIX  (DYHKIHMHA, BBIYUCIATH
uHTerpai no gopmyne Herorona — Jleiibnuna

4.7

PewiaTh nmpukiIagHbIe 332491, B TOM YHCIIE COIIMATbHO-I9KOHOMUYECKOTO
(bHU3UYIecKOro XapakTepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna ¥ BEIYUCIIEHUS

Pammonanbupie  uymcna. OOBIKHOBEHHBIE W AECATHYHBIE JPOOH, IPOIEHTHI,
OeCKOHEUHBIE  TEepUOIUYECKHe  Jpodu.  Apudmernueckue  omepamuum  C

1.1 | pauuMoHaJbHBIMHM YUCIAMM, MPEOOPa30BAHMS YUCIOBBIX BbIpaxeHHH. [IpumeHeHue
npobeil M MpOLEHTOB JJs PEIleHUsl MPHUKIAJHBIX 3a/ad U3 pazIu4HbIX OTpacieu
3HaHUM U PEATBHOM )KU3HU
HevictButenbHble  yucia.  PanuoHaneHble W HpPpAlMOHAIBHBIE  YHCIA.

1.2 | Apudmernueckue omepanu C JICHCTBUTENBHBIMHA dHCIHaMHU. [IpuOmmkéHHbIE
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM mnokazareneMm. CrannapTHas (opma 3amucH JAeHCTBUTEIBHOTO

1.3 | uymcna. Mcnonp3oBanue moaxosmield (GOpMBI 3alTUCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHUs MPaKTUYECKHUX 3aJ1au U IPECTaBICHUS JaHHBIX

14 Apudmernueckuil KOpeHb HaTypajbHOU creneHu. JlelcTBus ¢ apupMeTHuecKuMu

' KOPHSIMH HaTypaJlbHOW CTEIIEHU

15 CuHyC, KOCHHYC W TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIOBOIO apryMeHTa

2 VYpaBHEHHs 1 HEPABCHCTBA

2.1 TosxmecTBa v TOXKAECTBEHHBIE MPE0OPa30BaAHMS

59 IIpeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUI. OcHoBHbIE

' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHcTBO, penieHue HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue LenblX U JpOOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppaivoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUYECKUX YpaBHEHUI
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpaduKH

31 Oynkius, crnocoObl 3amaHud ¢yHKuuu. ['paduk (ynkumu. B3aumMHO oOpaTHBIE
' byHKIMH

3.9 OO6nacte omnpeneneHUs M MHOXKECTBO 3HaueHMH QyHkuuu. Hymu ¢yHkumn.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH

33 Crenennas GyHKIUS C HaTYpalbHBIM M LEJIBIM MoKa3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KOopHs N-0ii cTeneHn

34 Tpuronomerpuyeckass OKpyXHOCTb, ONpEICICHUE TPUTOHOMETPHUUECKUX (PYHKIHIA

YHUCJIOBOIO aprymcHTa




4 Hauana maTtemaTnyeckoro aHaausa
41 [TocnenoBatenbHOCTH, CHOCOOBI 3aJaHUS TOCIEIOBATENbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudmernueckas W TeOMETpPHYECKas TPOrpecchd. becKoHeYHO YyOBIBaroIas
4o | TEOMETpHYECKas MPOrpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH TIeOMETPUYECKON
' nporpeccur. DopMysna CIO0XKHBIX MPOIEHTOB. VICIOJIb30BaHWE MPOTPECCHH IS
pelICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuud HajJ MHoXecTBamu. J[luarpammbr Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara Ui OINUCAaHUS PeaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIUMCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIECPIKAIINX JOTAPHPMBbI
59 [IpeoOpa3oBanHue BEIpaKEHUI, COAEPIKAIIUX CTEIIEHH C PAllMOHAIBHBIM
' HoKasarejaeMm
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl TUHEHHBIX ypaBHEHUH. PelieHue NpUKIAIHBIX 3a7ady C I[OMOIIBIO
' CUCTEMBI JINHEUHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a1a4
' W 3aJ]a4 U3 pa3iINYHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpaduKH
Oyukuus. [lepuoanueckue ¢GyHkuU. [IpoMeXyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymMbl ¥ MHUHUMYMBI (QyHKIud. Haumbonbliee M HauMeHbllee 3HAUCHUE
(YHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOHCTBA U rpaduKu
3.3 IToxa3zaTenbHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TpapUKH
3.4 Hcnonb3oBanue rpadukoB GYHKIMIA 11 PEIICHUS] YpAaBHEHUI U TMHEHHBIX CUCTEM




Hcnonws3oBanue rpadukoB (yHKUUMH I MCCIEJOBAHUS IPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT NpPU PELIEHUM 3a/Jad M3 JAPYruX Yy4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HU
4 Hagana maTemaTnueckoro anaimsa
4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [IpousBosHbie 3neMeHTapHbIX (QyHKUUNA. DOpMybl HAXOXKAECHUS MPOU3BOJHOMN
' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUH
[IpumeHenre NpPOM3BOJHONW K MCCIEAOBAHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHre Hanboblero 1 HauMeHbIIero 3HaueHus: (PyHKIIMU Ha
OTpE3Ke
[IpumeHeHne TpoN3BOAHOM ISl HAX0KIEHUS HAUTY4ILIEero PeIeH s B IPUKIIATHBIX
4.5 3a1a4ax, s ONPENENIEHUsT CKOPOCTH Ipolecca, 3aJaHHOro (GOopMyslIol WU
rpaduxkom
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IPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOMN NPOT'PAMMBI CPEJTHET'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne Meromamu 10Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHOMa, Teopema, CIIEJCTBHE, CBOMCTBO, IMPH3HAK, IOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U NPOTUBOIMOJIOKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHl U
KOHTPpHOPHUMEPLI, HCIIOJIB30BaTb MECTOJ MaTeMaTHYECKOU WHAYKIHH;
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPU PCIOCHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi OMCaHHsI PEabHBIX IPOIIECCOB U SBICHUH M NP PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX y4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpu pCIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HaTypajJbHOE YMCIO, LIEJI0€ YUCIIO,
CTEIEHb C LIEJbIM IIOKa3aTeleM, KOPeHb HaTypallbHOW CTENEeHHU, CTEIEeHb
C palMOHAIbHBIM  IIOKa3aTeJleM, CTeNeHb C  JIeHCTBUTENbHBIM
nokasareneM, JOrapugM 4ucia, CHHYC, KOCHMHYC U  TaHI€HC
IPOM3BOJILHOIO YMCJA, OCTATOK [0 MOJAYJI0, palMOHAIbHOE YHCIIO,
UppallMOHAIBHOE  YHUCJIO,  MHOXKECTBA  HATypajlbHbIX,  LIEJbIX,
pallOHANbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE MCIIOJIb30BaTh
NpPU3HAKU JETUMOCTH, HaUMEHBIIUI OOIIUil fenuTens U HauMEHblIee
oO1iee kpaTHOe, aITOpUTM EBKIMA MpH perieHny 3aa4; 3HAKOMCTBO C
pa3MYHBIMU  TNO3MLIMOHHBIMH  CHUCTEMaMM  CUHUCIICHUS;  YMEHHE
BBITIOJIHATh BBIYUCIICHHE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAKEHHH CO
CTENeHsIMU U JiorapudmMamu, mpeoOpa3oBaHusl IPOOHO-PAMOHAIBHBIX
BBIDOKEHUI; YMEHHUE OIEPUPOBATH MOHATHAMM: IMOCIEN0BATEIBHOCTD,
apupmeTHyecKasi porpeccus, reoMeTpruIecKkas porpeccus, 6eCKOHEUHO

Y6BIBaIOIJ_[a$I reoOMETpHUICCKaA Mporpeccusd; YMCHUC 3aaaBaTb




MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb M apTyMEHT KOMIUIEKCHOTO Yncia, opma
3aMcyU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMU: MaTpuua 2x2 m 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MOoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUe, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; peHIaTh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSTH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KHU3HU

YMenue omnepupoBaTh MOHATHUAMH: (YHKIHS, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaUMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXYTKE, HEepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TIepBasi ¥ BTOpas Npou3BOAHAsA (DYHKIIUU, TEOMETPUUECKUNA U
(u3nueckuif CMBICIT TMPOU3BOJHON, MepBoOOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIISATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHHUS, YAaCTHOTO U
KOMITO3UIIMN (PYHKIUNA, HAXOJUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(YHKIMHM; yMEHHE HAXOAWUTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOAHYIO ISl HUCCIENOBaHUS (DYHKIIHIA,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHHEM armapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO JIS HAXOXXICHHS HAWITY4IIEro
pelleHuss B NPHUKJIAJHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHUYECKUX U
(bu3MUeCKUX 3aa4ax; HAXOAUTH IMJIOMIAJAU U 00BEMBI GUTYP C TTOMOIIIBIO
WHTErpana; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOJICITHPOBAHHUS C

MIOMOIIIBIO TU(PepeHIINATbHBIX YPABHEHU N




YMeHue omnepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIMs, KOMIO3UIMS (DYHKUMN, JTUHEHHAs (YHKUMSA, KBaJpaTHYHAas
¢byHKIMS, paloHaibHast byHKIHS, CTETIEHHAas byHKIWMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3YyYEHHBIX (PYHKIUH, BBIMOJHATH MPEOOpPA30BaHMUS
rpaduKoB (YHKIUHA, HCIIOTB30BATh I'PpaUKH IS H3YyUECHUS MTPOIIECCOB U
3aBHCHMOCTEH, TIPH PEIICHUU 3a/1a4 U3 APYruX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peaJbHOM KHU3HH;, BBIpAKATh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA M rpaduku pyHKIMIA 115 perIeHn st
ypaBHEHM, HEPABEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHU N, HEPABEHCTB

U UX CUCTEM

YMeHue periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOIICHTHI, O W YacTH, HA JABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS JINYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATH IMOJYyYEHHOE pELIEHUE U
OIICHUBATh MPaBAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBATh
pealibHbIE CUTYallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpeiHee apuMeTHYecKoe, MeInaHa,
HauOoJIbIlIee M HaUMEHbIlIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHJapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIUIO, TPECTABICHHYIO B TA0IUIaX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUM; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEIO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPECTB; TpaUueCKH UCCIeA0BaTh COBMECTHBIE
HaOMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeMBaHWs W JIMHEHHOUN

perpeccun

YMeHue OIepupoBaTh IOHATHUAMM: CIIydalHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS; YMEHHME BBIYHUCIATH

BCPOATHOCTL C HCIOJB30BAHHUEM rpaqmqecxnx MCTONOB; IPUMCHATH




(GbopMyNBI CIOXEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OpPMYIy MOJHOM
BepoATHOCTH, (popMyny beprymim, komOuHaTOpHBIE (PAKTHI U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUPOBAThH
NOHATUSMH: CIyJailHas BEJWYHMHA, pPACHpEIeNIiCHHEe BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OKUIAHWE, IHCIEPCUs M CTaHIAPTHOE OTKJIOHEHHE
CIlyYaifHOH BeNWYHMHBI, (YHKIMM pacrpelnesieHusT ¥ IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAJIBHOTO paclpe/eleHui;
YMEHHUE HCIIOJB30BaTh CBOWCTBA W3YYEHHBIX paclpenesieHuil Juis
pemieHus 3a1ad; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEl,
METOJIbI BBIOOPOYHBIX WCCIECIOBAHUN; yYMEHHE NPUBOJHUTH IMPHUMEPHI
MPOSIBJICHUST 3aKOHA OOJBIIUX YUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBIICHHUSIX; YMEHHE ONEPUPOBAThH TOHATHSIMH: COUYETaHUE, TIEPECTaHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK, OmHOM HbBIOTOHA, yMeHme
MPUMEHSTH KOMOMHATOPHBIE (DAKTHI U PACCYKICHHS ISl pEIICHUS 3a/1a4;
OIICHMUBATh  BEPOSATHOCTH  pEaJbHBIX  COOBITHIA, COCTaBJIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATD MOMYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA yria, IUIOCKUN yrodi,
JNBYTPaHHBIA Yroj, TPEXTPAaHHBIN Yroji, CKpEIIMBAIOIIHUECs MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroi
MEXAY MPSMBIMH, YroJl MEXIy NpSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BaTh IPU
pellieHnu 3a7ad u3ydeHHble (akThl U TEOPEMBbl TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIer0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCIIMYHH, p€IIaTb CBA3aHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (PUTYpbl, 00BEM (uUrypHl,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunesn, Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaab
MOBEPXHOCTU TMHPaMHJIbI, NPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapajulesienuIesia, MUpaMubl, MPU3MbI, LWIMHApA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHUs KOHYyca M LIWIMHJpA,
NapajuleJIbHbIE OCH WJIM OCHOBAHUIO, CEYEHME Il1apa, IUIOCKOCTD,

Kacaromasacs C(pepLI, oujinHApa, KOHYCa, YMCHHC CTPOUTH CCUCHUC




MHOTOT'paHHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILEHHUs, UX CEYCHHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeIeHUS N3y4aeMbIX (PUTYp, BBIIBUTaTh TUTIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUUECKUX (PUTyp, 0O00CHOBHIBATH HIIH
OTpOBEpraTh MX; yMEHHE TMPOBOAWUTH KIacCUPHUKAIMIO QHUTYp TIO
pa3IUYHbIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSAMH: JBWKEHHE B MPOCTPAHCTBE,
napajIeNIbHBIA TIEPEeHOC, CHMMETPHsI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, INpeoOpazoBaHue MOAOOHUS, MOJ00HBIE (UIypBl; YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (QUTYPHI, B TOM YHCJE B TPUPOJIE,
WCKYCCTBE, apXHUTEKType; HUCIOJIH30BATh T'€OMETPHUYECKHUE OTHOIICHUS
TIPH pEIICHUH 33/1a9; HAXOJUTh T€OMETPUIECKHIE BETMIUHBI (JITTHHA, yroJ,
IJI011a/1b, 00BEM) MPHU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U
W3 peaJibHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUECKUE BEITMYMHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIONIAJb TOBEPXHOCTH), HCIOJB3YS
M3Yy4YEeHHbIE (OpPMYJBl U METOMAbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
MUpaMUIbl, TTPU3MBI, KOHYCa, MWIMHJPA, TUIOMIAIs cephl; 00bEM Kyoa,
OPSAMOYTOJbHOTO TapajUleNienunea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX PUTYD
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VYmenune OIICPUPOBATh IMMOHATHUAMU: MIPAMOYI'OJIbHAsA CUCTEMa KOOPAHUHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BEKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpPAaMU; YMCHHUC UCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO
Il peIICHUA TCOMETPUYCCKUX 3aJad W 3aJad JOpYrux y‘le6HLIX

mpeaAMCcTOB
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YMmenue BbIOMpaTh MOAXOIAIIMHA METOA JJIS PpelIeHUs 3a7a4H;
IIOHUMAaHHUE 3HAYMMOCTM MATEMaTUKM B M3YYCHUM IPUPOIAHBIX W
OOIIECTBEHHBIX TNPOLIECCOB W  SIBIEHUH; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUMCKOM H  MHUPOBOM

MaTeMaTHU4eCKOH HAayKHu




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 Panmonaneupie uncia. OOBIKHOBEHHBIE W JECATUYHBIC APOOU, MPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil  KOpeHb  HaTypaJbHOW  cTemeHu.  JleWictBus ¢
' apuMETUYECKUMH KOPHSIMU HATYypPAIbHOW CTETICHU
14 Crenenp ¢ nenbiM nokazatesneM. CTeneHb € PalMOHAIBHBIM IOKa3aTesleM.
. CBoiicTBa cTeneHu
15 CuHyc, KOCUHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHble 4yncia. ApuMeTHUecKrue omnepanuu ¢ JICHCTBUTEIHHBIMHU
1.7 yucinamu. [IpuOnmkEHHBIC BBIUMCICHUS, MPABWIA OKPYTJIEHUS, TPHUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VpaBHEHHUS ¥ HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIE YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JorapuMUIECcKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUU. OnpeaenuTenb MaTpULbl
3 ®Oyukuuy U rpahuKu




Oynkys, crocoosl 3ananus Gynkuuu. I'paduk Gynkmnun. Bzanmuo obparnbie

3 ¢bynkuuu. Yérneie n Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHus 1 MHOXKECTBO 3HaYeHMH (QyHkimu. Hymn QyHKImm.
3.9 [IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYyHKIIMH.
' MaxkcuMmymbl 1 MUHUMYMBI (pyHKIMU. HanOospliee 1 HamMeHbIIee 3HaYeHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKIHS ¢ HAaTYpaJbHBIM U IENBIM IMoKa3ateneMm. EE cBolicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTel TpadukoB ¢yHkumid. CpoiicTBa (yHKIUM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TeoMeTpuyeckas mporpeccun. Dopmyna  CIIOKHBIX
' MPOIICHTOB
4 Hauvasa MaTeMaTH9IecKoro aHaau3a
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre MPOW3BOIHON K MCCIEIOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxosxaeHre HanOoJIbIIero 1 HaMMEHbIIero 3HaYeHUs] GYHKLIUN
Ha OTpe3Ke
4.3 IepBooGpasuas. Murerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOk€ecTBO, onepaliuy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom06unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena n MOBEpXHOCTH BpaIllCHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPEI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA

Maremaruka: anredpa 1 Hauajga MaTEMAaTHYECKOTO aHaln3a, FTEOMETPHUS.
AnreOpa u Havyasia MaTeMaTuueckoro aHanmsa, 10-11 kmaccel/ Anmumos 1L A.,
Komnsarun KO.M., TkaueBa M.B. u npyrue, AkiimonepHoe 0011ecTBO

«M3narenscTBO «lIpocBemenue»
METOAUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

Martemaruka: anredpa ¥ HayaJla MaTeMaTHIeCKOTO aHAJIN3a, TEOMETPHS.
AnreOpa 1 Havyasia MaTeMaTnueckoro ananmsa, 10-11 kmaccel/ Amumos 1L A.,
Komsarun KO.M., TkaueBa M.B. u apyrue, AkiimoHepHoe 00111ecTBO

«M3narenbctBO «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

Maremaruka: KoOHCY/IbTallMOHHBIN LEHTP MIPENogaBaTeei U BbITYCKHUKOB
http://school.msu.ru

Marepuansl no mateMaTtike B Equnoit komekiuu nudpoBbeIx 00pa3oBaTeIbHbIX PECypcoB
http://school-collection.edu.ru/collection/matematika/

MoCKOBCKHI LIEHTP HEMPEPhIBHOTO MatemaTuyeckoro odpasosanust (MILIHMO)
http://www.mccme.ru

OO6pa3oBarenbHblil MaTeMaTndeckuii caiit Exponenta.ru



http://www.exponenta.ru
Oo6mepoccuiickuii Maremarnueckuii nopran Math-Net.Ru

http://www.mathnet.ru



