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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHHs anreOpe u HayajlaM MaTeMaTHYECKOTO aHAIH3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT O0yUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBI  CIIEAYIOIIME COJIEP)KATEIbHO-METOAMUECKUE JuHUK: «Yucma w
BBIYUCIICHUA», «DyHKIMN U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



00y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SIBJISIETCS MHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJBKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUi aHaJIu3, TEOPHUSI MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecsl OBJliaJieBatoT BcE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmapaTroM, y HMX IOCJIE0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHUYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUA,
NOJIyYeHHbIE TPU HM3YYEHUM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHOW MaTeMaTHUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKas: JMHUSA «YucCiia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0co00€ BHUMaHUE  yhenseTcss  (OPMUPOBAHMIO  HABHIKOB
pPaIlMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOIMIUX B Ce0s MCIOJb30BAHHE Pa3IUYHBIX
dbopM 3amucu YHMCia, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATh NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHMCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOMXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHBIE €My chenupUuyYecKre 3aJadd W OIepaluu: JeJeHHe HaIelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, OCOOble CBONCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUYECKUE OTEepPaliU, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocrnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJNb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMA WX TMPUMEHEHUS NJIsl PEUICHUsl Pa3InYHBbIX 3a7a4
(GopmupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poiu B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKpETH3aLUsl.

JIuaus «YpaBHEHHMsI M HEPABEHCTBA» PEATM3YETCS HA IPOTSKEHUU BCErO
oOyueHHus Ha YpOBHE CpeIHEro oOIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIIHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PEIICHUs
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUXx U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXKe 3ajad,
colepkalux mapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHUH (DYHKLIMI ¢ TOMOLIBIO IPOU3BOAHON, NPHU PEIICHUH MPUKIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX M HAUMEHBIINX 3HAYCHUN ()YHKIUU.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  (QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,
UPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
colepKallluX CTeneHu W Jorapudmsl. brarogaps u3ydeHUo aiareOpanvyeckoro
MaTtepHalia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ PpeKTuBHbIe
UHCTPYMEHTBI JUIsl pEHIeHUs] TMPAKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3aj/ad,
HATJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 APYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIENOBaTh IONY4YE€HHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JIMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK]ly BETUUMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHo. Ero nzydenue cnocoOCTByeT
Pa3BUTUIO AITOPUTMUYECKOI'O MBIIIJIEHHUS, CIIOCOOHOCTH K OOOOIEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNIO AHAJIOTHA.

CopnepxarenpHass nuHus «Hauyana mMaTreMaTHyecKoro aHajln3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYTHBIX OOYyYaloUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEHMsI, BBIYMCIATH IUIOMAIU (GUIyp U OOBEMBI T, HAXOAUTH CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg colep)kareiapHas JHMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENE peajJbHbIX CHTyaluH,
IIO3BOJISIET HAXOAUTh HAUJTy4lIee PEIICHHUE B IPUKIAAHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBbHO-JIOTHYECKOTO M KPEaTUBHOTO
MBIIJIEHUS, (POPMHUPOBAHUID YMEHHH paclo3HaBaThb IPOSBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U HCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK HAaykKd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOWl JOoruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKu U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTHKUA U MCMOJIb30BaTh €ro JUIsl BHIPAXKCHUS CBOMX MBICIIECH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUs  JOKa3aTeJIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHoM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MAaTE€MAaTHYECKOTO aHalIu3a, WHTEPIPETAlNU IOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbI U3 pa3/iesioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3a1ad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POllecce U3YUEHUs BCEX TeM YUeOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. Ilpumenenue npoOel M HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIe BRIUUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MIPEJICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHN U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUsl. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3oBaHys YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIIMX CTETICHU U KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTEeIbHBIX
YPAaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAITNX JTOTAPHPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
TorapuMUYECKUX YpaBHECHUH.
OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHENMHBIX
ypaBHeHUU. OnpeaenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEVHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOSHHON MOJIENH € ITIOMOIIBI0 MaTpPHUIL]
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[IpomesxkyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
dbyakuuu. [IpoMeKyTkn MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinasi, KBajpaTudHas W APOOHO-ITUHEHHAs (YHKIUU. DJeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IEJIBIM Moka3atenem. EE coiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-OM CTETNEHU KaK (yHKIIMH OOpaTHOM CTENIEHU
C HaTypaJIbHbIM [1OKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIpPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMIpoOLleCCaXx U SBICHUSX.
['paduxu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIIEAOBATEIILHOCTEH. MeTox
MaTeMaTH4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHaIM3a KaK aHaIn3a OECKOHEYHO
MaJlbIX.

Apudmetnueckas u reomeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccu. JINHENHBIN U 3KCIIOHEHIHAIBHBIN pOCT. Yucno e. @opmyiia CIOKHBIX
mpoueHToB. lMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1a4
MIPUKJIIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidctBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YyHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHME CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUuIeCKuil u
(u3nUecKuii CMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (HyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYEeCKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmuii ol nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpaTtHoe (nanee — HOK), ocratkoB o moynto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1a4y W 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKHU U peajbHOM )KM3HU, HHTEPIPETALUs
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpadUKH.

I'paduueckre meTonbl pelieHHs ypaBHEHMH M HepaBeHCTB. ['paduueckue
METO/JIbI pELlIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HU.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeHeHne Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxkieHrne HanboIbIIero 1 HAMMEHBIIET0 3HAUeHUI HEMPEPHIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeneHne NPOU3BOJHON JUIsi HAXOXKJEHUS HAWIYUIIEero pEIICHHUs B
NPUKIAIHBIX 3aJa4yax, JUIsl OMNpEENeHHS CKOPOCTH U YCKOpPEHHUs Mpollecca,
3a1aHHOTO (HOPMYJION WJIU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPa3HBIX.

HNuTerpan. ['eomeTpruuecknii CMbIC UHTETpaia. Beianciaenue onpeaenréHHoro
uHTerpana o popmyne Hetotona-JleiOnuiia.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETMPOBAHME PEATbHBIX TPOIECCOB C TOMOIIbl0  auddepeHnrnaTbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
IPaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHNUH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
MHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE IIOCTYMKOB W OIIGHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTeMaTHIYECKON
HayKd Kak c(hepbl 4eJI0BEUECKOM e TeTbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJACTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSTHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBATH CYIIIECTBEHHBIN MPU3HAK KiacCU(UKAINH,
OCHOBaHHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CY>KICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE TIpollecca, a TaKXKe BbIIBUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IMIOSACHEHUS TO XOAYy PEIICHUS 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajora, oOHApY)KMBATh PAa3IMYUE W CXOJCTBO MO3HUIIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHThI PELICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTE€MaTHYE€CKOM 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEIH U YCIOBHUSIM, OOBSCHITH IPUIUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTaTOB JNEATEIHbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEImIeHWH YYEeOHBIX 3ajJad4, NPHHUMATh IeJIb COBMECTHOMU
JCATENBHOCTH, TUTAHWUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacIpecisTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThI U KOOPJAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OO TNPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce o0OyyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Yucua 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas JIpoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSITh NPUOTNAKEHHBIE BBIUUCIICHHUS], IPABUJIA OKPYTJICHUS], IPUKUAKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJIHO OINEPUPOBATH MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypajabHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

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

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C HEeIbIMU KO3 PUITIEHTaMH, KOPHU MHOTOYJICHA, IPUMEHSThH JIeTICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
peLIeHUs 3a1aY;

CBOOOJHO OMNEpUPOBaTHh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YypaBHEHHIH,
MaTpulla, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIb30BAaTh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKCICHUS €T0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAIbHbIE CUTYallMU C IMOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpUIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIOJIB30BaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHU U,

BBITIOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEepUpOBaTh MOHSATUSMU: HppAlMOHAIbHbBIE, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIHMHA Ha
IPOMEXKYTKE;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOoKa3aTeslieM, Ipauk CTENeHHON (YyHKIUU C HaTypaldbHBIM U LIEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATUAMM: IOKa3aTeiabHAas U Jorapupmuyeckas
GyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUS
YpaBHEHHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIUM A7 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMNEpUPOBAaTh MOHATHUSAMU: apudmeTndeckas U TeoMeTpHuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TMHEHHBIN U
HKCMOHEHUIUANBHBIN POCT, (POpMyJIa CIIOKHBIX MPOLIEHTOB, UMETH MTPEICTABICHHUE O
KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATHSIMU: MTOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: HEMPEPbIBHBIE (PYHKIIMHU, TOUKH pa3pbiBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATUEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTteiabHas K rpaduky GyHKIMHY;

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

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  ONEpUPOBATH  MOHATHSIMHU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEpPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHUeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPATBLHOE U II€JI0€ YMCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YUCEJI, UCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH LIEJIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcen I pelleHusl 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YUCIA B Pa3JINYHBIX MO3ULHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHIAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW palMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MOKa3aTeJbHBIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH TpadrUecKrue METObI JIJIsl PEIICHUS YPAaBHEHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIEIM C HCIOJB30BAHMEM armapara aireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH F€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMHU: TpPAaPUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (PYHKUUM [JI MOAEIHPOBAHUS UM HCCIEAOBAHUS pPEalbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAMMEHbIIIee 3HAaUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4dlIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-A)KOHOMHUYECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPOIIecca, 3aIaHHOT0 (POpMYIION Ui rpauKOM;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 | bubnuoteka [JOK
HepaBeHCTBa. CHCTEMBI JINHEWHBIX https://m.edsoo.ru/1568aba3
YpaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C > 1 bubnuoreka [IOK
IeIBIM IMOKa3aTEIEM https://m.edsoo.ru/1568aba3
3 ApubMeTnuecKnii KOpeHb N-0i CTETIEHHU. 15 | bubnuoreka [JOK
HppaunoHanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 | bubnuoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/1568aba3
5 Jlorapudmudeckas GyHKITHSA. 18 | bubnuoreka [JOK
Jlorapudmuueckue ypaBHECHUS https://m.edsoo.ru/1568aba3
6 TpuroHomeTpuyeckre BoIpaKEHUS U ” | bubnuoreka [JOK
YpaBHEHUA https://m.edsoo.ru/1568aba3
bubmuoreka [JOK
7 [TocnenoBarebHOCTH U IPOTPECCUH 10 1 hitps://m.edsoo.ru/1 568aba3
bubnuoreka [JOK
8 HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1 hitps/m.edsoo.ru/1 S68aba3
9 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTU3ALINS 5 ) bu6mmoreka [JOK

3HAHUN

https://m.edsoo.ru/1568aba3
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO 2 | bubnuoreka [JOK
MIPOU3BOTHOM https://m.edsoo.ru/f11c4afd
2 [lepBooGpa3Has ¥ UHTETpa 12 1 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1 bubnuoreka [IOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 HppanmnonanbHble, TOKa3aTeIbHBIE U 24 1 bubnuoreka [IOK
norapuMuvecKue HepaBeHCTBA https://m.edsoo.ru/f11c4afd
5 KommnekcHsie yncna 10 1 Bubnmorexa [IOK
https://m.edsoo.ru/f11c4afd
bu6moreka [IOK
6 HatypasbHbie i uexbie dHeia 10 ! https://m.edsoo.ru/f11c4afd
Cucremsl pallMOHAIBHBIX, UPPALUOHAIBHBIX
7 HOKa3aTenIIZH]Il>IX U JIOTa I/I(bl\fI/IID‘I:CKI/IX 12 1 bubmmorexa [TOK
. p https://m.edsoo.ru/f11c4afd
yYpaBHEHUH
bubmuoreka [JOK
8 16 1
3anaum ¢ napaverpamu https://m.edsoo.ru/f11c4afd
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 ) bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
aTa uudpoBbIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue o op
Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
| MHO3K€eCTBO, ONepaIuy HaJl | bubmmoreka [IOK
MHO’KECTBAaMH U UX CBOMCTBA https://m.edsoo.ru/746d5dce
bu6moreka [IOK
https://m.edsoo.ru/be888093
2 uarpaMMmel Oitepa-Benna 1
Jluarp P Bu6miorexa [JOK
https://m.edsoo.ru/4d7f95fe
[IpumeneHne TeopeTHKo-
bu6mmoreka [IOK
3 MHO>KECTBEHHOTO arapara Jajis 1
https://m.edsoo.ru/44dd1046
peleHus 3aaad
bu6 OK
4 ParmmonanbHbie yncia 1 nommorexa I1
https://m.edsoo.ru/746d5dce
bu6mmoreka [JOK
OOBLIKHOBEHHEIE U JECITUYHEIE
5 0611 DOLCHTEL GECKOHEUHLIC 1 https://m.edsoo.ru/be888093
APODH, POt ’ 5 bub6nuoreka [IOK
TICPHOMHECCKIE IPOOH https://m.edsoo.ru/4d7f95fe
6 [Ipumenenue apobeii i pereHus | bubnunoreka [JOK
NPUKIAIHBIX 3a7a4 https://m.edsoo.ru/44dd1046
7 [IpuMeHeHre MPOIICHTOB JIIs | bubnunoreka [JOK
peleHus NpUKIagHbIX 3a1a4 https://m.edsoo.ru/746d5dce
JlericTBUTENIbHBIC YHCIIA.
8 PanmonanbHble 1 uppaliioHaIbHBIC 1 bubmorexa [IOK
8 ppatt https://m.edsoo.ru/be888093
Jucia




bubmuoreka [JOK
https://m.edsoo.ru/4d7f95fe

YpaBHEHUH

9 ApupmeTrueckue onepaum ¢ bubnuorexa [JOK
JIEUCTBUTEIIbHBIMUA YU CIAMU https://m.edsoo.ru/44dd1046
10 Monynbs AeCTBUTEIBHOTO YHUCIIA U bubnuorexa [JOK
€ro CBOICTBa https://m.edsoo.ru/746d5dce
N bubnuorexa [JOK
[Tpubnm>xE€HHBIC BEIYUCIICHUS,
11 S —— https://m.edsoo.ru/be888093
ope o pes Pyt ata ’ pc ell N bu6mmoreka IIOK
HK bTaTa BEIYUCICHUN
HeiKa pesyt " https:/m.edsoo.ru/4d795fe
OCHOBHBIE METOJIBI PEIICHUS 1IEITBIX
bu6moreka [IOK
12 U ApOoOHO-PAMOHATIBHBIX
. https://m.edsoo.ru/44dd1046
YpaBHEHUN U HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS LETbIX
bu6mmoreka [IOK
13 1 IpOOHO-PAITMOHATBHBIX
. https://m.edsoo.ru/746d5dce
YpaBHEHUU
bu6mmoreka [IOK
OCHOBHBIE METOJIbI PEIICHUS LETbIX
14 1 pOBHO-pALHOHATEHBIX https://m.edsoo.ru/be888093
. P . P bu6mmoreka [JOK
HCPaBeHoTs https://m.edsoo.ru/4d795fe
MHorousneHsl 0T OJJHOMI
15 nepeMeHHoOM. JleneHue MHOro4jieHa bubmuorexka [JOK
Ha MHOTOYJIEH C OCTaTKOM. Teopema https://m.edsoo.ru/44dd1046
besy
16 MHOrO4JIEHHI C [EIBIMU bubmuorexka [JOK
koapuuuentamu. Teopema Buera https://m.edsoo.ru/746d5dce
17 Pemenue cuctem TMHEHHBIX bubmuoreka [JOK

https://m.edsoo.ru/be888093




bubmuoreka [JOK
https://m.edsoo.ru/4d7f95fe

Pemenne cucreM JJMHENHBIX

bubmmorexa [{OK

18 .
ypaBHEHUH. 3aKperieHue https://m.edsoo.ru/44dd1046
Martpuiia CuCTEMBI JIMHEUHBIX
aBHeHuU. OnpenennuTeib
P P . bubnuoreka [JOK
19 MaTpHIbl 2X2, €ro reOMETPUIECKHM
. https://m.edsoo.ru/746d5dce
CMBICJI ¥ CBOMCTBA; BLIYUCIIEHHE €0
3HAYECHUSA
OnpenenuTens MaTPHUITBI 2X2, €T0 bu6moreka [IOK
20 T€OMETPUYECKHUI CMBICIT U https://m.edsoo.ru/be§88093
CBOMCTBA; BBIYMCIICHUE ETO bubmuorexa [JOK
3HA4YCHUS https://m.edsoo.ru/4d7f95fe
[Ipumenenne onpenenuTens ais
21 eIIeHNsI CUCTEMBI JIMHEWHBIX bubmorexa HOK
p c https://m.edsoo.ru/44dd1046
ypaBHEHUU
Pemenune npukinaaHbix 3a1a4 ¢
. bu6mmoreka [JOK
22 MOMOIIBIO CUCTEMEI JIMHEWHBIX
. https://m.edsoo.ru/746d5dce
YpaBHEHUH
bu6mmoreka [JOK
Pemenue npukinaaHbix 3a1a4 ¢
. https://m.edsoo.ru/be888093
23 MOMOIIBI CUCTEMEI JIMHEWHBIX
5 3 bu6mmoreka [JOK
aBHEHUH. 3aKpencHue
My P https://m.edsoo.ru/4d7f95fe
KonTtponbHas padoTa:
24 "PanonanbHble ypaBHEHHS U bu6mmoreka [JOK

HepaBeHCTBAa. CHUCTEMBI JIMHENHBIX
ypaBHeHui"

https://m.edsoo.ru/44dd1046




DyHKIHS, CIIOCOOBI 3aJaHH

25 ¢bynkuuu. BzaumHo oOpatHbie bubmorexa LOK
. https://m.edsoo.ru/746d5dce
¢ynakuuu. Kommosumms GyHKuui
I'padux GyHKIMH. DIEMEHTapHbIE bubmmorexa [OK
2 MpeoGpasoBAREA rpadHKOs https://m.edsoo.ru/be888093
B bubamnoreka LIOK
Qyrcit https://m.edsoo.ru/4d7f95fe
O6nacth onpeneneHus u

7 MHOYECTBO 3HaUY€HUN (PyHKIIUHU. bubnuoreka [JOK
Hynu ¢pynxun. [IpomexxyTku 3Hak https://m.edsoo.ru/44dd1046
MTOCTOSTHCTBA
UETtHbie 1 HEUETHBIC (PYHKITHH.

)3 [Tepunoanueckue GyHKIINAN. bubmuorexa [JOK
[IpomexyTKH MOHOTOHHOCTH https://m.edsoo.ru/746d5dce
byHKIIIHI
MakcumMyMbl 1 MUHUMYMBI Bbubmuoreka ITOK

29 ¢dbyakuun. Hanbombiiee u https://m.edsoo.ru/be888093
HauMEHbIIIee 3HAYCHUE (PYHKITMU Ha bubnuoreka [JOK
IIPOMEKYTKE https://m.edsoo.ru/4d7f951fe

30 Jluneitnas, kBaJipaTUYHAs U bubnuorexa [JOK
IpOOHO-JIMHEHHAS HYHKITUN https://m.edsoo.ru/44dd1046
DIIeMEHTapHOE UCCIIEIOBAHUE U BuGmiorexa LOK

31 MOCTPOCHUE IPaUKOB ITUX

. https://m.edsoo.ru/746d5dce
byHKIMI
bubmuorexka [JOK

3 [TocTpoenue rpadgukoB 3TUX https://m.edsoo.ru/be888093

byHKIHII bubnuoreka [IOK

https://m.edsoo.ru/4d7f95fe




bubmuoreka [JOK

33 Crenens ¢ 1eJbIM [T0Ka3aTeNEM
https://m.edsoo.ru/44dd1046
34 bunom Herorona bubmmorexa [OK
https://m.edsoo.ru/746d5dce
Crenennast GyHKIUS C bubnuorexa [JOK
HaTypPaJIbHBIM U LIEJIBIM https://m.edsoo.ru/be888093
35 . .
nokazareneM. E€ cBolicTBa u bubmmoreka [{OK
rpadguk https://m.edsoo.ru/4d7f95fe
36 Kontponsnas pabora: "Crenennas bubnuorexa [JOK
¢yukuus. E€ cBoiictBa u rpadux” https://m.edsoo.ru/44dd1046
CBoiicTBa KOPHS N-OM CTENEHU KAK
37 (GbyHKIMYM 00paTHOM CTENeH! C bubamorera LOK
YHEH P https://m.edsoo.ru/746d5dce
HaTypaJbHBIM MTOKa3aTeJIeM
. bu6mmoreka [IOK
I'paduik KOpHS n-0if CTENEHN KaK
38 (yHKILH OBpaTHOM CTEMeHH https://m.edsoo.ru/be888093
YHKH P bu6mmoreka [IOK
HATYPAJILHBIM HOKASATEICM https://m.edsoo.ru/4d7f95fe
39 ApudMeTnuecknii KOpeHb bubnunoreka [JOK
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/44dd1046
40 CpoiicTBa apr(METHYECKOTO KOPHS bubnuorexa [JOK
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/746d5dce
bubmuoreka [JOK
[IpeoOpa3oBaHus YUCIOBBIX
41 U — https://m.edsoo.ru/be888093
P > COACPHA bubnroreka [JOK
H KopHH https://m.edsoo.ru/4d7{95fe
4 IIpeoOpazoBaHUs YUCIOBBIX bu6nuoreka [IOK
BBIPAKEHUM, COJAECPIKALLNUX CTEIICHU https://m.edsoo.ru/44dd1046
43 IIpeobpazoBaHus YHCIOBBIX bubnuoreka [IOK

BBIPAKEHUH, COAEPKAILNUX KOPHU

https://m.edsoo.ru/746d5dce




bubmuoreka [JOK
https://m.edsoo.ru/be8§88093

44 HppaunonanbHble ypaBHEHUS
ppatt P bu6mmoreka [{OK
https://m.edsoo.ru/4d7f95fe

45 OcCHOBHBIE METO/IbI PEILICHUS bubnuorexa [JOK
HAPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/44dd1046
HppaumnonaibHble ypaBHEHHUS.

46 OCHOBHBIE METO/IbI PEIICHUS bubnuorexa [JOK
MPPALMOHAIIBHBIX YPaBHEHUM. https://m.edsoo.ru/746d5dce
3akperuieHue

bu6moreka [IOK
47 PABHOCIUILHELE VOABHCHIS https://m.edsoo.ru/be888093
yp Bu6miorexa IIOK
https://m.edsoo.ru/4d7f95fe
PaBHOCHIIBHBIE TTEPEXO/BI B
bu6mmoreka [IOK
48 PELICHUHU UPPALTMOHATBHBIX
. https://m.edsoo.ru/44dd1046
YpaBHEHUU
PaBHOCHIIBHBIE ITEPEXO/IBI B
bu6mmoreka [JOK
49 pELIEHUHU UPPALUOHATIBHBIX
. https://m.edsoo.ru/746d5dce
ypaBHeHul. [ToBTOpeHune
bu6mmoreka [JOK
PaBHOCHIIBHBIE ITEPEXO/IBI B

50 O — https://m.edsoo.ru/be888093
p N pg H bu6mmoreka [JOK
YPaBHCHHH. SAKPCILICHHC https://m.edsoo.ru/4d7{f95fe
Kontponsnas pabora: "CBoiicTBa u

51 rpaduK KOpHS N-Oi CTeTIeH! bubmorexa LOK

p p . https://m.edsoo.ru/44dd1046
HppanmonanbHble ypaBHEHUS
50 Crenenb C pallMOHAJIbHBIM bubnunoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/746d5dce




CBOJiCTBa CTENEHH C

bubmuoreka [JOK
https://m.edsoo.ru/be8§88093

53
palMoHaIbHBIM TOKa3aTeleM bubnuorexa [JOK

https://m.edsoo.ru/4d7f95fe

54 Crenens ¢ palluOHAIBLHBIM bubnuorexa [JOK
IIOKa3aTeseM U €€ CBOMCTBa https://m.edsoo.ru/44dd1046

bubmmoreka [{OK

55 IT

OKasaTeibHaA QyHKIHA https://m.edsoo.ru/746d5dce
bubmmoreka [IOK
CpoiicTBa U rpauK MoKa3zaTeabHON https://m.edsoo.ru/be888093

56
byHKIIIN bubnuoreka [JOK

https://m.edsoo.ru/4d7f95fe

57 Hcnonws3oBanne rpaduka GyHKIIIH bubmuorexa [JOK
JUISL pEIIeHUs] ypaBHEHU I https://m.edsoo.ru/44dd1046

bu6mmoreka [IOK

58 [Toka3zaTenbHbIC ypaBHEHUS

https://m.edsoo.ru/746d5dce
bu6mmoreka [IOK
[TokazaTenbHbIE ypaBHEHUS.
https://m.edsoo.ru/be888093
59 OCHOBHBIE METOIbI PEIICHUS
. bu6mmoreka [JOK
HOKASHTCIDHRIR ypasHetit https://m.edsoo.ru/4d7f95fe
[Toka3aTenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PELLIECHUs bubnunoreka [JOK
MOKa3aTeIbHbIX YPAaBHEHMUII. https://m.edsoo.ru/44dd1046
3aKkpernieHue
KonTponsHas pabora:

61 "IToxa3zatenbHast pyHKIMS bubmmorexa [TOK

YHIIHA. " https://m.edsoo.ru/746d5dce
[Toka3aTenbHble ypaBHEHUS
62 Jlorapugm uucna Bubmmorexa LIOK

https://m.edsoo.ru/be888093




bubmuoreka [JOK
https://m.edsoo.ru/4d7f95fe

b K
63 CgoiicTBa norapupma nommorexa O
https://m.edsoo.ru/44dd1046
64 Jlorapudm gucia. CBoiicTBa bubnmoreka [JOK
norapudma https://m.edsoo.ru/746d5dce
bubmmoreka [{OK
65 TlecsATHYHBIE NOTapuGMEI https://m.edsoo.ru/be888093
p bubmmoreka [IOK
https://m.edsoo.ru/4d7f95fe
b K
66 Harypanbnble norapudmet nomrorexa LO
https://m.edsoo.ru/44dd1046
67 [IpeoOpa3oBanue BbIpakeHUH, bubnuoreka [JOK
coJIepXKaIiux Jorapudmbl https://m.edsoo.ru/746d5dce
. bu6mmoreka [IOK
[IpeobpazoBaHue BBIpAKEHUH,
63 COEPIKAIIIIX JIOrapHMBL https://m.edsoo.ru/be888093
- Aepatl P ’ bu6nuoreka ITOK
OFTOpeHHe https://m.edsoo.ru/4d7f95fe
[IpeobpazoBaHue BhIpAKEHUH,
bu6mmoreka [JOK
69 coJiepKalux jJorapu@mel.
https://m.edsoo.ru/44dd1046
3akperuieHre
bubnuoreka [JOK
70 JI
orapupuuiccKas yHKuus https://m.edsoo.ru/746d5dce
bubmuorexka [JOK
71 Jlorapudmuueckas GyHKIus, €€ https://m.edsoo.ru/be888093
CBOMCTBa U rpaduk bubnunoreka [JOK
https://m.edsoo.ru/4d7{95fe
7 Hcnonw3oBanue rpaduka GyHkuuu bubnuoreka [IOK

JUISL peleHns] ypaBHEHU

https://m.edsoo.ru/44dd1046




Hcnons3oBanue rpaduka GyHkuun

. bubmmoreka [JOK
73 JUIS PEILIEHUs] ypaBHEHUI.
https://m.edsoo.ru/746d5dce
IToBTOpEeHUE
bubmmorexa [{OK
74 JorapubMIIeCKHe yPABHeHHS https://m.edsoo.ru/be888093
P P bubmmorexa [{OK
https://m.edsoo.ru/4d7f95fe
75 OCHOBHBIE METO/IbI PEIICHUS bubnuorexa [JOK
Jorapu(pMUUECKUX YpaBHEHUM https://m.edsoo.ru/44dd1046
JlorapupmMuueckre ypaBHEHUS.
puc % Bu6morexa 1[OK
76 OcHOBHBIE METO/IbI PEILICHUS
. https://m.edsoo.ru/746d5dce
Jorapu(PMUIECKUX ypaBHEHUN
p bu6moreka [IOK
ABHOCHJILHBIC TIEPEXO0IbI B
77 Ty N—— https://m.edsoo.ru/be888093
p . P bu6mmoreka [IOK
ypaBHeriH https://m.edsoo.ru/4d7f95fe
PaBHOCHIIBHBIE TTEPEXO/BI B
bu6mmoreka [IOK
78 penieHuu JorapupMUIECKUX
. https://m.edsoo.ru/44dd1046
ypaBHeHul. [ToBTOpEeHune
KounTponsHas pabora:
79 "Jlorapudmuueckas pyHKIUS bubmmorexa [TOK
P YHKIHA. https://m.edsoo.ru/746d5dce
Jlorapudmuueckue ypaBHeHus"
bubmuoreka [JOK
20 PANMANHAS Meba VLA https://m.edsoo.ru/be888093
s pa yr bubnuoreka [JOK
https://m.edsoo.ru/4d7{f95fe
31 IToBOPOT TOUKM BOKpYT Haydasia bubnuoreka [IOK

KOOpAUHAT

https://m.edsoo.ru/44dd1046




2 Ornpenenenue cuHyca, KOCUHYyca 1 bubnmoreka [JOK
TaHIeHca yria https://m.edsoo.ru/746d5dce
bub6mmorexa [{OK
83 3HaKM CUHYCa, KOCUHYCA M TAaHT€HCA Dt Jlm.dso0. W heSHEUD S
yea 4 bubGnuoreka IIOK
https://m.edsoo.ru/4d7f95fe
3aBUCUMOCTb MEXK]Iy CHHYCOM,
bubmmoreka [{OK
84 KOCHUHYCOM Y TAHT€HCOM OJTHOTO U
https://m.edsoo.ru/44dd1046
TOTO ke yria
bu6moreka [IOK
85 TpuroHomeTpruecKoe TOXKAECTBO
https://m.edsoo.ru/746d5dce
bu6moreka [IOK
CuHyc, KOCHHYC U TaHTEHC yIJIOB a https://m.edsoo.ru/be888093
86
u-a bu6mmoreka [IOK
https://m.edsoo.ru/4d7f95fe
87 DOopMYJIBI CIOKEHUS bubmorexa OK
https://m.edsoo.ru/44dd1046
28 Cunyc, KOCUHYC U TAHT€HC bubnunoreka [JOK
JIBOMHOTO yriia https://m.edsoo.ru/746d5dce
bu6mmoreka [JOK
29 Cunyc, KOCUHYC U TAHT€HC https://m.edsoo.ru/be888093
MOJIOBUHHOTO yIJia bubnuorexa [IOK
https://m.edsoo.ru/4d7{95fe
90 Dopmyiibl IPUBEACHUE bubmorexa HOK
https://m.edsoo.ru/44dd1046
91 CymMa 1 pa3HOCTh CHHYCOB bubmmorexa [TOK
™ p y https://m.edsoo.ru/746d5dce
92 CymMa ¥ pa3HOCTb KOCHHYCOB Bubmmorexa LIOK

https://m.edsoo.ru/be888093




bubmuoreka [JOK
https://m.edsoo.ru/4d7f95fe

93 [IpeobpazoBanue bubmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/44dd1046
b K
94 YpaBHeHuUE COs X= a nommorera 110
https://m.edsoo.ru/746d5dce
bubmmoreka [{OK
95 OlpeeienHe apKKOCHHYCa https://m.edsoo.ru/be888093
p P Y bubmmoreka [IOK
https://m.edsoo.ru/4d7f95fe
) b K
96 VYpaBHeHue sin x=a nommorea 110
https://m.edsoo.ru/44dd1046
b K
97 Omnpenenenne apKkCUHYca nommorexa O
https://m.edsoo.ru/746d5dce
bu6mmoreka [IOK
08 VpaBHEHIe (o X= 4 https://m.edsoo.ru/be888093
P £ bu6mmoreka [IOK
https://m.edsoo.ru/4d7f95fe
bu6mmoreka [JOK
99 Ornpenenenre apkTaHreHca
https://m.edsoo.ru/44dd1046
100 Pemienne TpuroHoMeTpUYECKUX bubnnoreka [IOK
ypaBHEHUH https://m.edsoo.ru/746d5dce
KontponbHas padoTa: Bubmzorexa LIOK
101 "TpUrOHOMETPUUECKUE BEIPAKEHUS hitps://m.eds00.ru/be838093
P P P " bubnunorexa [IOK
H TPHTOHOMCTPHHACCKIC ypaBHCHHIA https://m.edsoo.ru/4d7{f95fe
ITocnemoBaTeNLHOCTH, CIIOCOOBI
. bubnuoreka [JOK
102 3aJaHus IIOCJICIOBATEILHOCTEH.

Merton MaTeEMaTUYECKON MHIYKLIIMU

https://m.edsoo.ru/44dd1046




MOHOTOHHBIE U OTpaHU4YCHHBIC

bubmuoreka [JOK
103 nocyenoBarenbHocTU. Mctopust
https://m.edsoo.ru/746d5dce
aHaJIM3a OECKOHEYHO MAaJIbIX
bubmmorexa [{OK
104 ApHOMETHIECKAS IPOrPECCHs https://m.edsoo.ru/be888093
P poTp bubmmorexa [{OK
https://m.edsoo.ru/4d7f95fe
bubmmoreka [{OK
105 r
COMETpHTCCias Tiporpeccil https://m.edsoo.ru/44dd1046
106 beckoneuHo yObiBato1as bubnuoreka [IOK
reoMeTpuyecKas nmporpeccus https://m.edsoo.ru/746d5dce
bu6moreka [IOK
107 CymMa GeckoOHEYHO yOBIBarOIIEH https://m.eds00.ru/be888093
reOMETPUUYECKON TPOrpeCCUn bubmuorexa [JOK
https://m.edsoo.ru/4d7f95fe
108 JInHeWHBIN 1 SKCIIOHEHIINAIbLHBIN bubmuorexa [JOK
poct. Yucno e https://m.edsoo.ru/44dd1046
109 @opmyiia cI0KHBIX TPOLIEHTOB bubmorexa HOK
https://m.edsoo.ru/746d5dce
bu6mmoreka [JOK
Hcnonb3oBaHue nmporpeccuu Ajis
https://m.edsoo.ru/be888093
110 pELICHUS peabHbIX 3a7a4
bubmuorexka [JOK
TPHKIIAZHOTO Xapakicpa https://m.edsoo.ru/4d7{95fe
KontponbHas padoTa:
" bubnuoreka [IOK
111 IlocnenoBarensHOCTH U
" https://m.edsoo.ru/44dd1046
MIPOrpeccuu
112 HenpepbiBHbIE GYHKIIUN U UX bubnuoreka [IOK

CBOICTBA

https://m.edsoo.ru/746d5dce




Touka pa3pbiBa. ACUMITOTHI

bubmuoreka [JOK
https://m.edsoo.ru/be8§88093

13 rpaduKoB QYHKITHI bubnuorexa [JOK
https://m.edsoo.ru/4d7f95fe
114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX bubnuorexa [JOK
Ha OTpE3Ke https://m.edsoo.ru/44dd1046
115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX bubnuorexa [JOK
Ha oTpeske. [loBropenue https://m.edsoo.ru/746d5dce
bubmmoreka [IOK
116 Meroa MHTEpBAJIOB JUIsl pELICHUS https://m.edsoo.ru/be888093
HEpPABEHCTB bubmuorexa [JOK
https://m.edsoo.ru/4d7f95fe
17 Meto1 UHTEPBAJIOB ISl PEIICHUS bu6moreka [IOK
HepaBeHCTB. [loBTOpenue https://m.edsoo.ru/44dd1046
118 Metoa UHTEPBAJIOB ISl PEIICHUS bubnuoreka [IOK
HEpPABEHCTB. 3aKpEIICHUE https://m.edsoo.ru/746d5dce
. bu6mmoreka [IOK
[Ipumenenne cBOMCTB
119 HeTpephIBHbIX (yHKI 115 https://m.edsoo.ru/be888093
pemenis 3124 bu6mmoreka [JOK
https://m.edsoo.ru/4d7f95fe
[Ipumenenune cBOMCTB
120 HEeMpPepBhIBHBIX PYHKUIUN 115 bubmorexa HOK
https://m.edsoo.ru/44dd1046
peuieHus 3a1a4. 3aKperieHue
121 [IepBas u BTOpasi npOU3BOIHbIE bubnunoreka [JOK
byHKIIII https://m.edsoo.ru/746d5dce
bu6mmoreka [JOK
122 Omnpenenenne, reoMeTpUUECKUN https://m.edsoo.ru/be888093
CMBICJI IIPOU3BOTHOM bubnuoreka [IOK

https://m.edsoo.ru/4d7f95fe




123 Omnpenenenue, GU3NIECKUN CMBICIT bubmuoreka [IOK
IIPOU3BOTHOM https://m.edsoo.ru/44dd1046
bub6mmorexa [{OK
124 lpasuna aupepennmposanus https://m.edsoo.ru/746d5dce
bu6mmoreka [{OK
195 YpaBHEHHE KacaTeIbHOU K rpaduky https://m.edsoo.ru/be888093
GyHKITIT bubnuorexa [JOK
https://m.edsoo.ru/4d7f95fe
126 [Ipon3BoIHBIE CTENIEHHON U bubnuorexa [JOK
MOKa3aTeabHON (PYHKIIMH https://m.edsoo.ru/44dd1046
127 [TpousBoHbIE TOTapU(PMUIECKON U bubmuorexa [JOK
TPUTOHOMETPUUECKON PYHKINU https://m.edsoo.ru/746d5dce
bu6moreka [IOK
128 TTpon3BoHas CyMMBI https://m.edsoo.ru/be888093
bu6mmoreka [IOK
https://m.edsoo.ru/4d7f95fe
129 [IpounsBoHast mpou3BeIEHUSA Bubnmorexa [IOK
https://m.edsoo.ru/44dd1046
130 [IpousBoHAas YacTHOTO U bubnuorexa [JOK
KOMIO3UITUU (DYHKITUN https://m.edsoo.ru/746d5dce
bu6mmoreka [JOK
131 KontponbHas padoTa: https://m.edsoo.ru/be888093
"IIpousBoanas" bu6mmoreka [JOK
https://m.edsoo.ru/4d7{f95fe
[ToBTOpEHUE, 0000IICHNE,
N bubmuoreka [JOK
132 CHUCTEeMaTU3alKsl 3HAHUI:

"YpaBHeHu"

https://m.edsoo.ru/44dd1046




[ToBTOpEenue, 060061ICHNE,
. bubmmoreka [JOK
133 cUCTEMATU3AIUA 3HAHUMI: 1
" " https://m.edsoo.ru/746d5dce
O yHKIMHU
bubmmorexa [{OK
https://m.edsoo.ru/be888093
134 Hrorosasg xouTpoabHast padora 1 1
TOTOBasi KOHTPOJbHAsL PaboT Butnorexa LOK
https://m.edsoo.ru/4d7f95fe
bubmmoreka [{OK
135 nu 3] 1 1
TOToBa KOHTPOJIRHAs pabota hitps://m. edsoo.ru/44dd1046
136 [ToBTOpenue, o6o01IICHNE, 1 bu6moreka [IOK
cUCcTeMaTu3anys 3HaHu! https://m.edsoo.ru/44dd1046
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue o op
Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Bospacranue aHue 1
pactTaiie i yObIBarie QyHiiH https://m.edso0.ru/a52939b3
[IpuMeHeHnne npon3BOIHOM K
bubmmoreka [{OK
2 HAXO0XIEHUIO IIPOMEKYTKOB 1
https://m.edsoo.ru/ff601408
BO3pacTaHUsl U yObIBaHUS PYHKLINN
b K
3 Teopema Jlarpanxa 1 nommorexa O
https://m.edsoo.ru/3d87e248
Teopema 0 JOCTAaTOYHOM YCIOBHH
4 BO3pacTaHus QyHKIUH. | bubnuoreka [IOK
[IpoMekyTKM MOHOTOHHOCTH https://m.edsoo.ru/343c6b64
byHKIMN
bu6mmoreka [JOK
5 DKCTPEMyMBI KITUH 1
PEMYMEI (bYHIL https://m.edsoo.ru/4064d354
[Ipumenenre mpou3BOIHOM K
. bu6mmoreka [JOK
6 HCcCaeA0BaHUI0 (PYHKIIMHN Ha 1
https://m.edsoo.ru/a52939b3
MOHOTOHHOCTB U 3KCTPEMYMBbI
7 [Ipumenenure npou3BOIHON K | bubnunoreka [JOK
MOCTPOCHUIO TPaPUKOB PYHKIUN https://m.edsoo.ru/ff601408
8 HawubGonbiree 1 HauMeHbIIIee | bu6mmoreka [JOK
3HaYeHHue QyHKLIUU https://m.edsoo.ru/3d87e248




Haxoxneaue HaubonblIero u

bubmuoreka [JOK

YCKOpEHUs Ipoliecca, 3aJaHHOTO
rpadpukom

9 HaMMEHBIIIEro 3HAYEeHUS
. https://m.edsoo.ru/343c6b64
HEMPephIBHOW (DYHKITUU HA OTPE3KE
Haxoxnenne HanOoIIBIIETO U
10 HAaMMEHBIIIETO 3HAUYCHU S bubmmoreka [{OK
HEMPEepHIBHOM (DYHKITUH HA OTPE3KE. https://m.edsoo.ru/4064d354
[ToBTOpEeHME
Haxosxnenne HanOOJIBIIIETO U
bubmmoreka [{OK
11 HaMMEHBIIIECTO 3HAUCHUS
. https://m.edsoo.ru/a52939b3
HEeTIPEPHIBHOW (PYHKIIMHM HA OTPE3Ke
Haxoxnenne HanOOJIBIIErO U
12 HAWMEHBIIIETO 3HAYCHUS bu6moreka [IOK
HenpephIBHON (DYHKIIMH Ha OTPE3KE. https://m.edsoo.ru/ff601408
3akperieH1e
[IpumeneHnne Tpou3BOTHOM JIst
bu6mmoreka [IOK
13 HAXOXJCHUSI PEIICHUS B
https://m.edsoo.ru/3d87e248
MPUKIAJAHBIX 3a7a9ax
[Ipumenenrie mpou3BOIHOM IS
bu6mmoreka [JOK
14 HaXOXJCHUS HAUJTY4YIIEro peieHus
https://m.edsoo.ru/343c6b64
B IIPUKJIQIHBIX 3a]1a4ax
[Ipumenenne Tpou3BOIHOM JIst
15 OIpEICIICHUS CKOPOCTH U bu6mmoreka [JOK
YCKOPEHHS MPOoLIECCa, 3aJaHHOTO https://m.edsoo.ru/4064d354
dbopmymnoit
[Ipumenenre npou3BOIHOM JUIs
16 OIpeNeNeHUsI CKOPOCTH U bubnunoreka [JOK

https://m.edsoo.ru/a52939b3




bubmuoreka [JOK

17 Kowmmo3 KLU
MITOSHINES (yHiCLHi https://m.edsoo.ru/f601408
18 Komnozumust GyHKIHA. bubnuorexa [JOK
IToBTOpEeHUE https://m.edsoo.ru/3d87e248
19 Komnozumust GyHKIHA. bubnuorexa [JOK
3akperieHue https://m.edsoo.ru/343c6b64
I'eomerpuueckue oOpa3bl
. . bubnuorexa [JOK
20 YpaBHEHU Ha KOOPJAUHATHOU
https://m.edsoo.ru/4064d354
MJI0CKOCTH
I'eomerpuueckue oOpa3bl
. . bubmuorexa [JOK
21 YPaBHEHU! HA KOOPIAUHATHOMN
https://m.edsoo.ru/a52939b3
IIJIOCKOCTH. 3aKpEIUICHHE
KonTponbHas pabora:
" . bubnuoreka [IOK
22 Uccnenoanue GyHKIUN ¢
. https://m.edsoo.ru/ff601408
MTOMOIIBIO TPOU3BOTHON
3 [TepBooOpa3Has, OCHOBHOE bubnuoreka [IOK
CBOWCTBO NIEPBOOOPA3HBIX https://m.edsoo.ru/3d87e248
24 [TepBooOpa3zHbIC FIEMEHTAPHBIX bubnuorexa [JOK
byHKIMHA https://m.edsoo.ru/343c6b64
[TepBooOpa3HbIe NIEMEHTaPHBIX
. bu6mmoreka [JOK
25 ¢byukuuii. [IpaBuia HaxXoXKACHUS
https://m.edsoo.ru/4064d354
epBOOOPa3HBIX
26 Nurerpain. ['eomeTpuyeckuii CMbICH bubnunoreka [JOK
HWHTETpana https://m.edsoo.ru/a52939b3
7 [Inomanb KpUBOJIMHEUHOM bu6mmoreka [JOK

Tpareuunu

https://m.edsoo.ru/ff601408




Brrunciienue onpenenéHHoro

bubmuoreka [JOK

28 uHTerpaia mno gopmyne Herotona-
. https://m.edsoo.ru/3d87e248
JleiiOHuIa
[IpumeHnenue nHTErpana s
29 HaXOXKACHUS TUIOMIAIeH MIOCKUX bubmorexa HOK
A Hal https://m.eds00.ru/343c6b64
¢uryp
[Ipumenenne uHTErpasia s
i bubnuorexa [JOK
30 HaxO0XJIeHUsS 00HEMOB
https://m.edsoo.ru/4064d354
TEOMETPUUECKHUX T
a1 [Ipumeps! pemennit bubnuoreka [JOK
g depeHInanbHbIX YpaBHEHHH https://m.edsoo.ru/a52939b3
IIpumMeneHnune npor3BOAHON 1
P POISBOA Bu6nuorexa [IOK
32 HMHTETPAJIa K PELICHUIO
https://m.edsoo.ru/ff601408
MPaKTUYECKHX 3a/1a4
MareMaTtuueckoe MOJCITMPOBAHNE
33 €aJIbHBIX MPOIIECCOB C MOMOIIBIO Bubnmorexa [IOK
P POt o https://m.edsoo.ru/3d87e248
muddepeHInanbHBIX YpaBHCHUM
34 KonTtponbHas padoTa: bubnuorexa [JOK
"[TepBooOpa3Has u uaTerpan” https://m.edsoo.ru/343c6b64
OO6uacTh onpeaeseHus u
. bu6mmoreka [JOK
35 MHO>KECTBO 3HAYCHU M
. . https://m.edsoo.ru/4064d354
TPUTOHOMETPUUECKON PYHKIUN
YeTHOCTh, HEUETHOCTD,
bubmuorexka [JOK
36 MEePUOIUYHOCTD
. https://m.edso0.ru/a52939b3
TPUTOHOMETPHUUECKUX (PYHKIIUN
37 Tpuronomerpuueckue GyHKIUH, UX bu6nuoreka [IOK

CBOMcTBA U IrpaduKu

https://m.edsoo.ru/ff601408




18 CBoiicTBa (hyHKIIHH Y=COS X U €€ bubnmoreka [JOK
rpadux https://m.edsoo.ru/3d87e248

39 CpoiicTBa (hyHKIIMH y=Sin X U ee bubnuorexa [JOK
rpadux https://m.edsoo.ru/343c6b64

40 CpoiicTBa (hyHKIIHH y=tg X U €€ bubnuorexa [JOK
rpadux https://m.edsoo.ru/4064d354
OT160p KOpHEH

A1 TPUTOHOMETPUYECKUX YPABHEHHM C bubnnorexa [JOK
ITOMOIIIBIO TPUTOHOMETPHUECKON https://m.edsoo.ru/a52939b3
OKPYXHOCTH
OT160p KOpHE

4 TPUTOHOMETPUYECKUX YPABHEHUN C bubnuoreka [IOK
ITOMOIIIBO TPUTOHOMETPUYECKON https://m.edsoo.ru/ff601408
okpyxHOCTH. [ToBTOpEeHME
OT60p KOpHEH

43 TPUTOHOMETPUUYECKUX YPABHEHUU C bubnuoreka [IOK
MOMOIIbIO TPUTOHOMETPUYECKOM https://m.edsoo.ru/3d87e248
OKPYXHOCTH. 3aKpEIIEHUE

m [Ipumepsl pereHuss TpoCTeHIINX bubnuorexa [JOK
TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/343c6b64

45 Penenne TpuroHOMETpUUECKHUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/4064d354

46 Pemienue TpuronomeTpuyecKux bubnunoreka [JOK
HepaBeHCTB. [loBTOpEHHE https://m.edsoo.ru/a52939b3

47 Pemenune TpuroHoMeTpu4eCcKux bubnuoreka [IOK
HEPABEHCTB. 3aKpeIICHUE https://m.edsoo.ru/ff601408

43 KonTtposnrHas padota: "['paduku bubnuoreka [IOK

TPUTOHOMETPUUYECKUX (PYHKIUH.

https://m.edsoo.ru/3d87e248




Tpuronomerpudeckue

HepaBeHCTBaA"
bub6mmorexa [{OK
49 [Tokazare € HEpPaBEHCTBA
KASATCIBHPIC HEPABEHCTE https://m.edsoo.ru/343c6b64
50 OCHOBHBIE METO/IbI PEIICHUS bubnuorexa [JOK
I0Ka3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/4064d354
OCHOBHBIE METO/IbI PEIICHUS
bubmmoreka [{OK
51 MOKa3aTeIbHbIX HEPABEHCTB.
https://m.edsoo.ru/a52939b3
[ToBTOpEHME
OCHOBHBIE METO/IbI PEIICHUS
bu6moreka [IOK
52 MOKa3aTeIbHBIX HEPABEHCTB.
https://m.edsoo.ru/ff601408
3akperieHne
b K
53 Jlorapudmuueckre HepaBeHCTBA nommorexa O
https://m.edsoo.ru/3d87e248
54 OCHOBHBIE METOIbI PEIICHUS bubnuoreka [IOK
Jorapu(PMUIECKUX HEPABEHCTB https://m.edsoo.ru/343c6b64
OCHOBHBIE METO/IbI PEILICHUS
55 Jorapu(PMUIECKUX HEPABEHCTB bubmmorexa [OK
P P ' https://m.edsoo.ru/4064d354
[ToBTOpEeHUE
OcHOBHBIE METO/IbI PEILICHUS
bu6mmoreka [JOK
56 Jorapu(pMUYECKUX HEPABEHCTB.
https://m.edsoo.ru/a52939b3
3akpenieHue
bubnuoreka [JOK
57 HppanmonansHble HEPAaBEHCTBA
https://m.edsoo.ru/ff601408
53 OCHOBHBIE METO/IbI PELLIEHUS bubnunoreka [JOK

HppalluOHAJIbHBIX HEPABCHCTB

https://m.edsoo.ru/3d87e¢248




OcHoBHEIC MCTOAbI PCIICHUS

bubmuoreka [JOK
59 HUppalMOHAJILHBIX HEPABEHCTB.
https://m.edsoo.ru/343c6b64
IToBTOpEeHUE
OCHOBHBIE METO/IbI PEIICHUS
60 HppAIMOHAJIEHBIX HEPABEHCTB bubmmorexa [TOK
bpatt P ' https:/m.edso0.ru/4064d354
3akperuieHue
61 UppanmonanbHbie ypaBHEHUS brbmmorexa [HOK
ppatt P https://m.edsoo.ru/a52939b3
2 I'padmueckue MeToapl peneHus bubnuorexa [JOK
APPALMOHAIIBHBIX YPABHEHUI https://m.edsoo.ru/ff601408
I'paduaeckune MeToabI pemeHust
pad pert Bu6mmorexa 1[OK
63 MOKa3aTeJIbHbIX YPABHEHUH.
https://m.edsoo.ru/3d87e248
[ToBTOpEHME
64 I'paduaeckue MeToabl pemeHust bubnuoreka [IOK
MOKa3aTENIbHbIX HEPABEHCTB https://m.edsoo.ru/343c6b64
65 I'paduaeckue MeToabI pemeHust bubnuoreka [IOK
Jorapu(PMUIECKUX ypaBHEHUN https://m.edsoo.ru/4064d354
66 I'paduaeckue MeToabl pemieHust bubnuorexa [JOK
Jorapu(PMUIECKUX HEPABEHCTB https://m.edsoo.ru/a52939b3
I'padmyeckue MeTobl pereHus
pad AP bu6mmoreka [JOK
67 norapu(MUUECKUX HEPABEHCTB.
https://m.edsoo.ru/ff601408
IToBTOpEHME
I'padmyeckue MeTobl peneHus
pad AP bubmuorexka [JOK
68 MOKa3aTeIbHbIX U
. https://m.edsoo.ru/3d87e¢248
Jorapu(pMUYECKUX ypaBHEHHHA
60 I'paduueckue MeToIbl peleHns bubnuoreka [IOK

IIOKa3aTCJIbHBIX U

https://m.edsoo.ru/343c6b64




norapu(pMUIECKUX YPaBHEHUH.

IToBTOpEeHUe
I'paduueckue meToab! pemieHust
pad P bubmmorexa [{OK
70 MOKa3aTeIbHBIX U
https://m.edsoo.ru/4064d354
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeTOIBI pemeHUs

71 TMOKa3aTebHBIX U bubmmoreka [{OK
Jorapu(pMUUECKUX HEPABEHCTB. https://m.edsoo.ru/a52939b3
[ToBTOpEHME
KonTponsHas pabora:

" bubmuorexa [JOK
72 HppannonanbHbie, NOKa3aTEIbHbIE
" https://m.edsoo.ru/ff601408
1 Jorapu(MUIecKre HEpaBEeHCTBA
b K
73 KowmriekcHbie uncia nommorexa O
https://m.edsoo.ru/3d87e248
KommnuekcHeie uncna.

74 AnreOpanveckas u bubnuoreka [IOK
TPUTOHOMETPUYECKasT (DOPMBI https://m.edsoo.ru/343c6b64
3alMCU KOMILIEKCHOIO Yucia

75 ApubmMeTnueckue orneparuu ¢ bubnuorexa [JOK
KOMIUIEKCHBIMU YHUCIAMU https://m.edsoo.ru/4064d354
Apumernueckue ornepanuu ¢

puc P bubmuorexka [JOK
76 KOMIUIEKCHBIMH YHCIIaMHU.
https://m.edsoo.ru/a52939b3
IToBTOpEHUE

77 N3obpaxkeHne KOMILJIEKCHBIX YHCETT bubnunoreka [JOK
Ha KOOPJMHATHOM IIOCKOCTH https://m.edsoo.ru/ff601408
N300pakeHne KOMIIEKCHBIX YHCET

N bubmuoreka [JOK

78 Ha KOOPAMHATHOM MJIOCKOCTH.

IToBTOpeHune

https://m.edsoo.ru/3d87e248




®opmyna Myaspa. Kopau n-oi

bubmuoreka [JOK

79
CTENEHU U3 KOMIUIEKCHOTO YUCIIa https://m.edsoo.ru/343c6b64
®opmyna Myaspa. Kopuu n-oit
Py Yarp P bubmmorexa [{OK
80 CTENEHHU W3 KOMIUIEKCHOTO YHCIIa.
https://m.edsoo.ru/4064d354
[ToBTOpEeHUE
[IpuMeHeHre KOMIUIEKCHBIX YHCEl
bubmmoreka [IOK
81 JUIs pelieHus pU3nYecKux u
https://m.edsoo.ru/a52939b3
reOMETPUYECKUX 3a]a4
%2 KonTponsHas pabora: bubnnorexa [JOK
"KommekcHpie yucia" https://m.edsoo.ru/ff601408
bu6moreka [IOK
83 HarypaneHble u niensie yncna
https://m.edsoo.ru/3d87e248
. bubmuorexa [JOK
84 JlennmMocCTh HaIIENO U €€ CBOMCTBA
https://m.edsoo.ru/343c6b64
25 Henenue ¢ ocratkoM. CpaBHEHUS 10 bubmuorexa [IOK
MOJIYJIIO U UX CBOMCTBA https://m.edsoo.ru/4064d354
26 [IpumeHeHne TpU3HAKOB JETUMOCTH bubnuoreka [IOK
LEJIBIX YHCEIT https://m.edsoo.ru/a52939b3
g7 [IpumeneHnne NpuU3HAKOB JETUMOCTH bubnuorexa [JOK
mensix uncen: HOJ u HOK https://m.edsoo.ru/ff601408
[IpumeneHne npu3HaKOB JETUMOCTU Bu6 OK
88 mensix uncen: HOJ u HOK. ubsmorexa L
https://m.edsoo.ru/3d87e¢248
B3anmHo nipocThie unciia
29 [Ipumenenre npu3HaKoB AETUMOCTH bubnunoreka [JOK
LIENBIX YHUCEI: OCTATKH 10 MOIYIIIO https://m.edsoo.ru/343c6b64
[IpuMeHeHne npu3HaKoB ACIUMOCTH
bu6mmoreka [JOK
90 LIEJIBIX YHUCEN: OCTATKU MO MOJIYIIIO.

IToBTOpEeHune

https://m.edsoo.ru/4064d354




[IpumeHeHne NpU3HAKOB AETUMOCTU

bubmuoreka [JOK
91 LETBIX YKcell: anroput™ EBkinnia
https://m.edsoo.ru/a52939b3
JUTS peIIeHU 3a/1a4 B LEBIX YUCIIax
9 KonTtponsHast padota: "Teopust bubnuorexa [JOK
LebIX yucen" https://m.edsoo.ru/ff601408
03 Cucrema v COBOKYITHOCTh bubnuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/3d87e¢248
Cucrema 1 COBOKYITHOCTh
. bubnuoreka [JOK
94 ypaBHeHUI. PaBHOCHUIIbHBIE
https://m.edsoo.ru/343c6b64
CHUCTEMBI M CHCTEMBI-CIICACTBUS
OCHOBHBIE METO/IbI PEIICHUS
95 CUCTEM U COBOKYITHOCTEM bubamorera LHOK
yn . https://m.edsoo.ru/4064d354
palnMoHATBHBIX YPaBHCHUM
OCHOBHBIE METO/IbI PELLIECHUS
. bu6mmoreka [IOK
96 CUCTEM U COBOKYIHOCTEU
. https://m.edsoo.ru/a52939b3
HMPPALMOHAJIBHBIX YPABHEHUI
OCHOBHBIE METO/IbI PELIECHUS
. bu6mmoreka [JOK
97 CUCTEM U COBOKYITHOCTEMN
. https://m.edsoo.ru/ff601408
[OKa3aTeIbHBIX YPAaBHEHU
OCHOBHBIE METO/IbI PELIECHUS
08 CUCTEM U COBOKYIHOCTEU bubnuorexa [IOK
MOKa3aTeIbHbIX YPAaBHEHMUII. https://m.edsoo.ru/3d87e248
IToBTOpEHME
OCHOBHBIE METO/IbI PELIECHUs
N bubnuoreka [JOK
99 CHUCTEM M COBOKYITHOCTEM
. https://m.edsoo.ru/343c6b64
norapu(MUUECKUX ypaBHEHHMA
100 OcHOBHBIE METOIBI PEILIEHUS bubnuoreka [IOK

CUCTEM H COBOKyHHOCTeI;’I

https://m.edsoo.ru/4064d354




Jorapu(MUIECKUX YPABHCHHIA.
IToBTOpEeHUe

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3

bubmmoreka [IOK

101 pasIHibIX 0baactet Haykit https://m.edso0.ru/a52939b3
peanbHOM KU3HU, HHTEPIPETALIUS
MOJTyYEHHBIX PE3YJIbTATOB
[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 13
102 pa3IUYHBIX 00JIaCTeH HAYKU U bubmuotexa [JOK
peaTbHOM )KU3HU, HHTEPIPETALUS https://m.edsoo.ru/ff601408
MOJTy4eHHBIX PE3YJIbTATOB.
[ToBTOpEHME
[IpumeHeHre HEpaBEHCTB K
pPELIEHUI0 MaTEMaTUYECKUX 3a7a4 U
103 3a/1a4 U3 pa3InuHbIX 00sacTen bu6mmoreka [IOK
HAaYKH U PEabHOM KHU3HU, https://m.edsoo.ru/3d87e248
MHTEpIIpeTanus NOJIy4eHHBIX
pe3ynbTaTOB. 3aKPEILICHUE
Kontponbhas padota: "Cuctemsl
104 palMOHANBHBIX, UPPALIMOHATBHBIX bubnuorexa [JOK
II0KA3aTENbHBIX U https://m.edsoo.ru/343c6b64
norapu(pMUIEeCKUX ypaBHEHH"
105 PanmonaneHbie ypaBHEHHUS C bu6mmoreka [JOK
napaMmerpamMmu https://m.edsoo.ru/4064d354
106 PanmonanbHbIE HEpAaBEHCTBA C bubnuoreka [IOK
rnapamMerpamu https://m.edsoo.ru/a52939b3
107 PanmonanbHbBIE CHCTEMBI C bu6mmoreka [JOK

napameTpamMu

https://m.edsoo.ru/ff601408




108 WppatmonaibHble ypaBHEHUS, bubmuoreka [IOK
HEPaABEHCTBA C ITapaMeTpaMu https://m.edsoo.ru/3d87e248
109 HppanmoHnaibHbIe CUCTEMBI C bubnuorexa [JOK
rapamerpamu https://m.edsoo.ru/343c6b64
110 IToka3arenbHble ypaBHEHU, bubnuorexa [JOK
HEPaABEHCTBA C IIapaMeTpaMu https://m.edsoo.ru/4064d354
11 ITokazaTenbHBIE CUCTEMBI C bubmmoreka [IOK
rnapamMerpamu https://m.edsoo.ru/a52939b3
112 Jlorapudmuueckue ypaBHEHUS, bubnuorexa [JOK
HEPaBEHCTBA C [TapaMeTpamMu https://m.edsoo.ru/ff601408
113 Jlorapudmuueckue CUCTEMBI C bubnuoreka [IOK
rnapamMerpamu https://m.edsoo.ru/3d87e248
TpuroHomeTpuyecKkre ypaBHEHUS € bubnuoreka [JOK
114
napaMmeTpamu https://m.edsoo.ru/343c6b64
115 TpuroHomeTpuyeckre HEPaBEHCTBA bubnuoreka [IOK
C mapameTrpaMmu https://m.edsoo.ru/4064d354
116 TpuroHoMeTpu4YECKHEe CUCTEMBI C bubnuorexa [JOK
napaMmeTpamu https://m.edsoo.ru/a52939b3
ITocTpoenue u nccnenroBaHue
17 MaTeMaTUYEeCKHX MOJIeIICH bubnuoreka [JOK
peanbHBIX CUTYALNI C TOMOLIBIO https://m.edsoo.ru/ff601408
YPaBHEHUH C IIapaMeTpaMu
ITocTpoenue u nccnenroBaHue
MaTeMaTH4YECKUX ME)I[CJ'IGI/I BuGmmorexa [OK
118 peanbHbIX CUTYALUH C TIOMOLIBIO

CUCTEM YPaBHEHMH C IIapaMETPaMH.
IToBTOpenune

https://m.edsoo.ru/3d87e¢248




[ToctpoeHue u uccaenoBaHue
MaTEMaTHYECKUX MOJENEN

. bubnuorexa [JOK
119 peanbHBIX CUTYALUI C IOMOLIBIO
. https://m.edsoo.ru/343c6b64
CHCTEM YpaBHEHHI C MapaMeTpaMH.
3akperuieHue
120 KonTtposnsHas padoTa: "3anaun ¢ bubnuorexa [JOK
napamerpamu" https://m.edsoo.ru/4064d354
[ToBTOpenue, o6o0IICHNE,
. bubnuoreka [JOK
121 CHUCTEMAaTH3alIMs 3HAHUI:
" " https://m.edsoo.ru/a52939b3
[Toka3arenbHble ypaBHEHUS
[ToBTOpEeHnue, 0600IICHNE,
. bubmuorexa [JOK
122 CHCTEMAaTH3aI1s 3HAaHUM
" " https://m.edsoo.ru/ff601408
YpaBHeHus
[ToBTOpEeHue, 0600IICHNE,
. bu6mmoreka [IOK
123 cHUCTEMAaTU3als 3SHaHUH
" o https://m.edsoo.ru/3d87¢248
VYpaBaenus. Cucrembl ypaBHECHUH
[ToBTOpEeHue, 0600IICHNE,
. bu6mmoreka [JOK
124 cUCTEMAaTU3aIs 3SHAaHUHI
" " https://m.edsoo.ru/343c6b64
HepaBencrtpa
[ToBTOpEeHUE, 0600IICHNE,
N bu6mmoreka [JOK
125 cUCcTeMaTHu3aIys 3SHAaHUHN
" " https://m.edsoo.ru/4064d354
[TokazaTenbHbIe HEPABEHCTBA
[ToBTOpEHUE, 0000IICHNE,
126 CHCTEeMAaTH3alMs 3HAHUH: bubnuoreka [JOK

"TpuroHoMeTpuuecKue
HepaBeHCTBA"

https://m.edsoo.ru/a52939b3




[ToBTOpEenue, 060061ICHNE,

bubmuoreka [JOK

127 cHCTeMaTH3aIus 3HaHUM!:
" B " https://m.edsoo.ru/ff601408
[IpowusBoHas
[ToBTOpEHue, 0600IICHNE, Bufs 1OK
HOJIMOTEKA
128 cHUCTeMaTHh3a 3HAHUM:
HeTeMaTHsani H HiH https://m.edsoo.ru/3d87e248
"[IpousBosaHas u e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 CUCTEMaTH3alIMs 3HAHUI: bubmmoreka [{OK
"[IpousBoHas U €€ MPUMEHEHHE K https://m.edsoo.ru/343c6b64
PELICHHIO MMPAKTUYECKUX 3a1au"
[ToBTOpEeHnue, 0600IICHNE, Eu6 OK
130 cHUCTeMAaTu3aIys 3HaHUH nomorexa I
https://m.edsoo.ru/4064d354
"NHTerpan u ero npuMeHeHue"
[ToBTOpEeHue, 0600IICHNE, Eu6 10K
nOIMOTeKA
131 CHCTEMAaTH3alMs 3HAHU:
: >l https://m.edsoo.ru/a52939b3
O yHKIMU
[ToBTOpeHue, 0600mEHNE, BuG 1OK
nOINOTEKA
132 CHCTEeMAaTH3aLMs 3HAHUI:
: B . https://m.edsoo.ru/tf601408
Tpuronomerpudeckue GyHKITUN
[ToBTOpEeHUE, 0600IICHNE, Eu6 1OK
nOINOTEKA
133 CHCTEMAaTH3alLMs 3HAHUH:
" 1 " https://m.edsoo.ru/3d87e¢248
[TokazarenbHbie QYHKIINH
bu6 OK
134 Htoropas koHTpoOJIbHAs paboTa htI: H/I;IOTG:;a i 343c6b64
PS://M.€ds00.1ru, C
bu6 OK
135 HToroas koHTpoJbHas paboTa htI: H/I;IOTeé(a i 14064354
PS://M.€ds00.1ru.
136 [ToBTOpEeHnue, 06061IeHNE, bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/4064d354
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

Yucna v BEIYHCIIEHUS

1.1

OnepupoBaTh MOHATUSIMH: palMOHAIbHOE M JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinonHATe  apudmMernyeckue omepanud ¢ palUOHAJIbHBIMU U
JNENCTBUTEIbHBIMU YU CIIAMU

1.3

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYHCIICHHA, HCIIOJIB3Ys ImpaBrjia
OKpYIJICHH:, ACJIaTh IPUKUAKY U OLICHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATHSAMHU: CTEMEHb C IEJBIM TMOKa3aTeleM, CTaHAapTHas
(dopma 3anucu NEWCTBUTEIBHOTO YHCIIa, KOPEHb HAaTypaJlbHOU CTETICHU;
HCIIOJIb30BaTh MOIXOAIIYI0 (OPMY 3alUCH JACUCTBUTEIBHBIX YHCEI IS
pelieHus MPaKTUUECKHUX 3a/1a4 ¥ TPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC U TAHTE€HC MPOU3BOJILHOTO
yria; HCIOJb30BaTh 3allCh MPOM3BOJBHOTO yria uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPABCHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
paloHaIbHOE, UppalMOHAIIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinmonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHHH U
peliaTh TPUrOHOMETPUYECKUE YPABHEHHUS

2.3

BreimonasaTs Hp606p330BaHI/I${ HCJIbIX, PAOUOHAJIbHBIX U HPpAllMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ H pellaTb OCHOBHBLIC THIIBI ICJIbIX, pPalHOHAJIbHBIX H
HppallMOHAJIbHBIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YPaBHCHUSA U HEPABCHCTBA JIsI PCHICHUA MATCMATHYCCKHUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAIBbHBIC CHUTyallUW Ha S3BIKC anrerH, COCTaBJIATH
BBIPAXKCHUSA, YPABHCHUS, HCPABCHCTBA IO YCIIOBHUIO 3aJa4U, UCCIICAOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKH




OnepupoBaTh MNOHATUSAMH: (YHKIHA, CIOCOOBI 3akaHus  (DyHKIHH,

3.1 o0nacTe oOmpeneneHusi W MHOXECTBO 3HAUYeHUH (YyHKIUH, Tpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKIHH
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIU
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki GyHKIMIA U1 pELICHNs ypaBHEHUN
3.4 Ctpouth W uuTaTh TpaQuKH JTHHEWHOW (QYHKIUH, KBaIpaTHIHOM
' (GyHKIMY, CTENEHHON (YHKIIMH C eITBIM NOKa3aTeneM
Wcnonp3oBate rpaduku  (GYHKIUE I8 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCHUMOCTEH MpH PEUIeHUH 33Jad U3 APYruX Y4eOHBIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMH
4 Hauana matemaTnyeckoro aHaamsa
41 OnepupoBaTh NOHSTHUSMU: TIOCJIEIOBATEIbHOCTb, apudmeTHyeckas Hu
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroOIlas IeoMeTpuuecKas
4.2 Mporpeccusi, CcyMma OECKOHEYHO  YOBIBAIOIICH  TeOMETPHUYECKOM
porpeccuu
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOWCTBA TMOCJIENOBATEILHOCTE W MPOTPECCHl A
' pelIeHHs pealIbHbIX 3aJa4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT s OMHCAHHS
5.2 peaIbHBIX MPOIIECCOB U SBJICHUH, IPU PEIICHUHU 3334 U3 JPYTUX Y4EeOHBIX
MIpeIMETOB
53 OnepupoBaTb  NOHATUSAMH:  OINpEAEICHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJLHOMH MPOrpaMMbl CpeHEro 001ero od0pa3oBaHusi
pe3yJibTara
1 UYucna v BEIYMCICHUS
OnepupoBaTh HOHATHSAMM: HATypajdbHOE, LEJI0€ YHCIO; HCIOIb30BATh
1.1 MPU3HAKK JETMMOCTH LENbIX YHUCEN, Pa3JoKEHHE YHucia Ha MpOCThbIe
MHO>KUTEINH JUI PeleHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALlMOHAIBHBIM MTOKa3aTeIeM




1.3

OmnepupoBaTh NOHATUSAMHU: JOTapuU(PM UKCIa, JECATUIHbIE U HATypaJIbHbIE
Jorapupmbl

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpumensaTs cBoiicTBa CTENEHUM [uId NpeoOpa3oBaHUsl BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: ITOKA3aTEIBHOE YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHHUs BBIPAKEHHN, COJEPKAIUX JIOTapu(MBI;
OTIEpUPOBAThH MOHATUAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
penaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ pellleHuE;
HCIIONBb30BATh ~ CUCTEMY JIMHEWHBIX ypaBHEHWM I PELICHUsA
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM WU COBOKYIHOCTEM
palOHAIbHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha S3BIKE alreOpbl, COCTABIIATH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIeI0BATh MOCTPOCHHBIE MOJIEH C MCIIOJIb30BAHKEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyMa (DYHKIIMH, HAUOOJIbIIEE U
HaMMEHbIIIee 3HAYCHUSI (PYHKIIMHM Ha MPOMEXKYTKE; UCTIOIB30BATh MX IS
rccaeaoBanus QyHKINH, 3aaHHOU rpaduKoM

3.2

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOM, JIOTApUPMUIECKON U
TPUTOHOMETPUUECKUX (DYHKUUN; H300pakaTb UX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BaTh ISl PELICHUS] YPAaBHEHH U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX
yYpaBHEHUN W UCHOJb30BaTh HUX U1 PEIICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH

34

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAHUS IPOIECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUTUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaThb TNOHSTUAMU: HEOpPEpbIBHAS (QYHKLIMS, MPOU3BOJHAS
(GYHKIMHM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKH CMBICIH
MPOU3BOJHOM ISl pellIeHUs 3a/1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYHNCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonp3oBaTh MPOM3BOAHYIO Ui MCCIEIOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IpahuKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXIACHUSA HAWITYHIICTO PCUIICHUA B

44 MIPUKIIAHBIX, B TOM YHCJIE COLIMAIIBHO-DKOHOMUYECKHUX, 3aa4ax

45 OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3Has M HWHTErpaj; MOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpasHble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

47 Pemrats npukiiagHele 3a1a4u, B TOM YHACIIE COLMAIIBHO-3KOHOMUYECKOTO U

(bHU3UYIecKOro XapakTepa, CpeJICTBAMU MaTEeMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Koxn
1 Yucna v BIYKCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OECKOHEUYHbIE  MepHoauYeckue  Jpobu.  ApudMeTHyeckue  onepauuu ¢
1.1 paloOHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHUsl YMCIOBBIX BbIpakeHUU. [IpuMeHeHune
npo0Oeil M IMPOLEHTOB JUIsl PELIEeHUs MPUKIATHBIX 33aJad M3 pa3Iu4HbIX OTpaciel
3HaHUH U PEATTbHOM )KU3HU
JevictBuTenpHble  4yMcia.  PalMoHanbHbIE W UMpPpalMOHAJIbHBIE  YHCIIA.
1.2 Apudmernueckue omepanuud C JeMCTBUTENbHbIMU uuciaamu. [IpubmmxEHHbie
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM nokaszateneM. CranaapTHass ¢opMma 3amucu JAeHCTBUTEIHHOTO
1.3 yucna. Mcnonb3oBanue moaxoasimed GopMbl 3alUCH JACUCTBUTEIBHBIX YHCE IS
pEIIeHNs TPAKTUYECKUX 3a7a9 U IIPEICTABJICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIYEeCKUMHU
' KOPHSIMH HATypaJbHOU CTEIICHU
15 CuHyC, KOCHHYC W TaHTE€HC YHCIOBOIO aprymMeHra. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOrO apryMeHTa
2 YpaBHEHUs U1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIEC MPE0Opa30BaAHMS
29 IIpeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
)3 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHMe HepaBeHCTBA. MeTon
' UHTEPBAIIOB
2.4 | Pemenue LenbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppalMoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI
57 IIpumeHeHne ypaBHEHUI M HEPABEHCTB K PELLIEHUIO0 MAaTEMATUYECKUX 33134 U 3a1a4
' U3 pa3IMYHbIX 00JIacTe HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpapUKH
31 Oyukius, cnocoObl 3amaHus QyHkuM. I'paduk ¢yHkumu. B3aumuHo oOparHbIe
' GyHKIUH
39 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymm QyHkum.

[TpoMexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKITUN




33 CrenenHas GyHKIHS ¢ HATYpAJILHBIM H LIETBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CpoiicTBa u rpaduK KOPHSI 11-OU CTCTICHH
34 TpuronomeTpuyeckass OKpyKHOCTb, ONPEICICHUE TPUTOHOMETPUYECCKUX (DYHKIIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maTematnueckoro anaiamsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3adaHHs TOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckas W TeoOMETpHUYECKas Mporpeccud. beckoHeuHO yOBIBaroIIas
4 | TEOMETpHYECKas MPOrpeccus. CyMma OeCKOHEYHO YOBbIBAIOLIEH reoMeTpHUYecKOn
' nporpeccuu. DopMmyna CIOXKHBIX TPOLEHTOB. Mcmonp30BaHME MTPOTPECCHH ISt
pelieHust peabHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
MHuoxecTBO, omnepanuyd Haj MHOXecTBamH. [[uarpammer Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO ammapara Ui OINWCAaHUS peaTbHBIX
MIPOIIECCOB | SIBJICHUH, MPU PEIICHUH 33729 U3 APYTUX yU4eOHBIX TPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Harypanbshblie u nensie uynucna. [I[pu3Haku JeTMMOCTH LEbIX YUCEIT
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUN, CONEPIKAIINX JOTAPHPMBbI
29 [IpeoOpa3oBanue BbIpaKEHUH, COAEPKAIINUX CTEIIEHU C PAallMOHATIbHBIM
' oKazareyem
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [loka3aTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHEHMU. PemieHwe NpukIagHbIX 3a4ad C I[OMOIIbIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 Cucrembl U COBOKYITHOCTH pPallUOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHI, CUCTEM M HEPaBEHCTB K PEIICHUI0 MaTeMaTHYeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTei HaAyKU U peallbHOM KU3HH
3 OyHKIMH U TpapUKH




Oynkius. Ilepuognueckue (yakmuu. [TpomMexyTKM MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUuH. HawnOosbliee W HanMeHblee 3HAYECHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [oxa3zaTtenpHas u norapudmudeckas GyHKINU, KX CBOHCTBA U TpaduKu

34 Hcnons3oBanue rpadukoB GpyHKIMIA 4715 peIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  QyHKIMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HMUKAIOT NPU PEUICHUM 3a/lad U3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU

4 Hauana maTtemaTnyeckoro aHanusa

4.1 HenpepsiBabie Gpynkmmu. MeTo HHTEPBAJIOB JIJIsl PEIICHUs] HEPABEHCTB

4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM

43 [IpousBosHbie 3neMeHTapHbIX (QyHKIUHA. POpMyabl HAXOXKIEHHUS MPOU3BOJIHOM

' CYMMBI, POU3BEJCHHS U YACTHOTO (DYHKIUIT

[IpuMeHeHre NPOU3BOTHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMmbl. HaxoskieHne HanOoJbIiero 1 HauMEHBINEro 3HaueHus QyHKIUHA Ha
OTpE3Ke
[IpumeHeHne MpoN3BOAHOM sl HAXO0KIEHUS! HAaWTydIlIero perieH s B MPUKIIa HbIX

4.5 3aavyax, s ONPENENICHHsS CKOPOCTH TpoIlecca, 3aJaHHOTrO (QOpMYIOW WU
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 HHTerpai, ero reoMeTpuyueckuii 1 GU3MIECKUI CMBICI. BhI4rciieHne naTerpaia mo

dhopmyne Hetotona — JleitOania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnanenue meronmamMm 10Ka3aTENbCTB, AJITOPUTMAMH PEIICHUS 3a7ad;
yMmMeHue (QOopMyIHMpOBaTh W OINEPUPOBATH MOHATUSMH: OMpENEICHUE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; yMEHUE (POPMYITUPOBAThH
00paTHOE W TPOTHBOTIOJOKHOE YTBEPKJIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCMOJIB30BaTh METOJ MaTEeMaTHYECKOW WHIYKIIUU;
MPOBOJUTH JIOKA3aTeJIbHBIE PACCYKJIEHUS TPU pEIIeHUW 3ajad,
1 OLICHUBATh  JIOTMYECKYI0 MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OTIEPUPOBATH TOHATUSIMH: MHOXECTBO, TOJMHOXKECTBO, OTIEpAIlMU HaJ
MHO>KECTBAMU; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
anmapar JJisl OMMCAHUS PEAIbHBIX MPOLECCOB U ABJICHUM U MPH pelIeHUN
3aja4, B TOM 4YHCJIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUPOBATh MNOHATUAMU: HATYpPaAJIbHOC YHCIIO, IIEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIO0Ka3aTcJIeEM, CTCIICHDb C JIeCTBUTEIIHLHBIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallHUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
2 palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HUCIIOJIb30BaThb
IMPU3HAKHU AOCIIMMOCTH, HaMMEHBIIHN O6II.[HI>'I JACIHUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna I[IpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InYHbIMHU MMO3MIMMOHHBIMHA CUCTEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H npeo6pa3OBaHH51 BLIpa)KeHPII’I Cco
CTCIICHAMHA H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupmMeTHIeCcKast Iporpeccusi, FTeOMEeTpHUIEcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ reOMETpHYecKass  IMpOrpeccHus; YMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aIMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs U
anreOpanyeckasi); yMeTb HPOU3BOAUTH apu(PMETUUYECKUE JIEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMU: MaTpuma 2x2 u 3x3,

OINIPCACIINTECIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICI OITPCACIIUTEIIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, MPPALMOHAJIBHEIE,
MOKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMA YPABHEHWHW U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE penlaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; peHIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U pealbHON )KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (GYHKIUS, YETHOCTH (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (PyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HeMmpepbIBHAsI GYHKIIMSI, ACUMIITOTHI I'paduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUNA U
(u3nueckuif CMBICIT TPOU3BOJHON, MepBoOOpa3Has, oOmpenaenEéHHbIN
UHTETpall; yMEHUE HaXOJWUTh AaCUMNOTOTHI Trpaduka (QyHKIUU; yMeHUe
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BENEHHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKLIMA, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIIONb30BaTh MPOU3BOJHYIO ISl HCCIeNOBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIIME M HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTo
aHallM3a; TPUMEHATHh MPOU3BOJHYIO JIS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKIAJAHBIX, B TOM YHUCJIE COLUATBbHO-IKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoIMaanu U 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOJCIUPOBAHHUA C

noMoIsko qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIUs, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUIHAS
¢byHKIMS, panroHasbHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKUE
GyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaduKH W3y4EHHBIX (YHKIUH, BBIMOIHATH MPEOOpa3OBaHUS
rpadukoB GYHKUMH, HCIOJIB30BaTh IpadUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHMOCTEH, TPH PEIICHUU 3a/1a4 M3 JAPYruX Y4eOHBIX MPEIMETOB U
3a7a4d U3 peaJbHOM KHU3HH, BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIL30BATh CBOMCTBA U rpaduku PyHKIIHIA IJ1s peIIeHHS
ypaBHEHUI, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHHU N, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7add Pa3HBIX THUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS JINYHBIMUA U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATH BBIPAKEHMSI, YpaBHEHMs, HEPABEHCTBA M HUX
CUCTEMBbl IO YCJIOBHIO 33Jayd, HCCIEAOBATh IMOJYYEHHOE pELIEHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha SI3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IIOCTPOEHHBIE MOJIENIM C UCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSAMU: cpeiHee apudMeTudeckoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIlIee 3HAUCHUS, pa3Max, TUCTIEPCHs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(bOpMAaIIUIO, TPECTABICHHYIO B TA0NIUIaX, HA qUarpaMmax, rpadukax,
OTPAKAIOIILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBJICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMONIBIO TabNWIl ¥ JAMarpaMM; HCCIEIO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C NMPUMEHEHHEM TIpaduyecKux
METOJIOB U DJIEKTPOHHBIX CPECTB; TpaUueCKH UCCIEA0BATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccun




YMeHue OoInepupoBarTh IOHATHUSAMM: CIydalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYYAHHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPHUMEHSTH
(GopMyNBI CIOXEHHUSI W YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, (hopmyiny beprymmm, komOuHaTOpHBIE (PAKTHI U HOPMYIIHI;
OIICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUH; YMEHHE OIEPUPOBATH
NOHATUSAMHU: ClIy4aliHas BEIMYMHA, pPAaCIpPEIEICHUE BEPOSTHOCTEH,
MaTE€MaTHYECKOe OKUJAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PAaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOIO PACIPEICIICHUI;
YMEHHE HCIIOJIb30BATh CBOMCTBA W3YYEHHBIX pPACHPEACICHUA s
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCEd,
METO/IbI BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIKUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONIEPUPOBATH MOHATHSIMU: COUETAaHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK, OMHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (PAKTHI U pAaCCYKACHUA AJIS pEIICHU 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATHSMH: TOYKa, MpsMas, I[JIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yYroy, CKpelIMBaloOlUecs MpsMBbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXIy MPSMBIMH, YroJl MEXIy NpSIMOW U IJIOCKOCTBIO, YrOJI MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEKITY
PSIMBIMHU, PACCTOSIHHE MEXAY TUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnu 3a7ad u3ydyeHHble (aKThl U TEOPEMBI TUIAHUMETPHUH; YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (GUTYpbI, 00BEM (uUrypsl,
MHOTOI'paHHMK, MPAaBUIIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOI'paHHHKA,
KyO, mapamienenunen, HOpusMa, NUpaMpaa, (GuUrypa U IMOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ans chepsl, MIoaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIBHOTO IMapajuiejiCnvIiicaa, mupamMuabl, MPHU3MbI, LHUJIWHIpPA,




KOHYCa, IIapa, pa3BEPTKA IIOBEPXHOCTH, CEYECHMsS KOHYCAa M LIWIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpALICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOUIBIO AIEKTPOHHBIX CPE/CTB;
yYMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEAeICHUS U3ydaeMbIX (PUTyYp, BBIIBUTATh THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBHIBATH HIIH
OTpoBepraTh MUX; YMEHHE MPOBOAUTH Kilaccupukauuo ¢Guryp Imo
pPa3IUYHBIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

11

VYMmenne OINCpHUPOBATh TOHATHUAMMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAUMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIypBl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPEC, HUCIOJb30BaThb I'COMCTPUYCCKHEC OTHOLICHUSA
MIPH PELIEHUH 3a]]a4; HaXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI01aTb, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYrUX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCIATH F€OMETPUUECKHE BEITHMUYMHBI
(mmvHa, yroJ, miomanak, 00bEM, TUIONIAAh MOBEPXHOCTH), HCIOJB3YS
W3Yy4YeHHbIE (OpPMYJIbl U METOAbI, B TOM YHCIIE: IJIOUIa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUleNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB 1MO0OHBIX (HHUTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHMUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHHUC, YI'OJI MCKIAY
BCKTOpAaMHU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I peIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘le6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKU B HU3YUCHUU IIPUPOIAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  paCllO3HABATb

NPpOSABJIICHUC 3daKOHOB MATECMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAWUTH




IIpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM H  MHMPOBOH

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 Harypanbnbie u 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Panmonanenpie ywcna. OOBIKHOBEHHBIE M JCCSITHYHBIC APOOW, MPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenenp c¢ uensiM mnokaszareneM. CTeneHb C pPAaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
Ls CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble YHCTAa. ApUPMETHYECKHE OIepaluu ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOmmxk€HHble BBIYMCICHMS, TMpaBWIa OKPYIVICHUS, NPUKUAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHM
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppauuoHaibHbIe YpaBHEHHS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkmums, cmocoOwl 3amanus Gynkinuu. ['paduk dyaknuu. B3anmaOo oOpaTHBIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [leproaunueckue GpyHkuun
OO6nacte ompeneneHUs] W MHOXXKECTBO 3HaueHuil ¢ynkumu. Hymum QyHKImm.
10 [IpoMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIuH. Hambonblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
13 Crenennas (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3aTteneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpauk KOPHS 1-0i CTETIEHU
3.4 TpuroHomeTtpuueckue HyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Hauana MaTeMaTHueCKOTro aHaJIn3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3€MEHTAPHBIX PYHKIIUN
[IpuMeHeHre TPOM3BOJHONM K HCCIEAOBaHHIO (DYHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHrne Hanbonbero 1 HaMMEeHbILIEro 3HaueHHsI PYHKIUK Ha
OTpe3Ke
4.3 ITepBoobpasnas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO3KecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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