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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

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

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BbIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



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

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chHenupUyYecKre 3aJaddl W OIepaluu: JeJeHHe Halelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, O0COOble CBONCTBA
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocrnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PEUICHUs Pa3InYHBbIX 3a7a4
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3aLusl.

JIuans «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSIKEHUU BCErO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PELICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXkKe 3ajad,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHNH (DYHKLIMI ¢ TOMOLIBIO IPOU3BOAHON, IPHU PEIICHUH MPUKIIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UpPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAndeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIEN0BaTh IOJY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHO. Ero nzydyeHnne cnocoOCTByeT
pPa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJIEHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PaCUIMPUTHh KPYr KaK MaT€MaTHYECKHUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYNHBIX OOYyYalOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpEeHMsI IpoueccoB. JlaHHas colep)kareiapHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIe peajJbHbIX CHTyaluH,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK Haykd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel ¥ HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoiicTBa. [IpubiamxEHHbIe BRIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[Ipeo6Gpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBbl JIMHENMHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOSHHONM MOJIENH € IIOMOIIBI0 MaTpPHUIL]
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxkyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoandeckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aaHMs IIOCIIEAOBaATEIbHOCTEH. MeTon
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHkuu. OnpeneneHue, reoMeTpUuYeCKuil u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

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

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y ¥ 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAyKHU U peajbHOM )KM3HU, MHTEPIPETALUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM W YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomerpuyecknil cMbICI HHTETpaia. Berancienue onpene€HHOro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C ToOMOuIpl0  auddepeHnnarTbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IUIAHUPOBAHHWE IIOCTYMKOB W OIICHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOM e TeIbHOCTH, ATANOB €€ pa3BUTHUS K 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUECHHI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSCHEHMUs TI0 XOJy peIIeHus 3ajayd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3amad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca W pe3yibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

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

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIU U YCIOBUAM, OOBSICHITH IPUYUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIICHWH YYCOHBIX 3aja4, MPUHUMATh IIEIb COBMECTHOU
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OeCKOHEYHas
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

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

MPUMEHSITh MPUOIMKEHHBIC BRIUUCICHUS, MPABUJIa OKPYTJICHUS], IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

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

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TIeOMETPUYECKHM CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpUL] U OINPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jgorapupMoB TUTSt npeoOpa3zoBaHUs
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbl A1 IpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha $f3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMH, KoMHOO3uIUs GyHKUUN, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOIHO OIEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHNH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTEeNeHHOM (QYHKUMU C HATypajlbHBIM M LEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesIeHue TPUrOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEepUPOBATHh MOHATUSAMU: apudmMeThdeckass U TeoMeTpUuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIB30BaTh MPOTPECCHH [JIsl PELICHUS peaNbHBIX 3a7ad MPHUKJIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH MOHATUAMU: HEMPEPHIBHBIE (PYHKIIMHU, TOUKH Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

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

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

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

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

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

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YUCEJ, UCIOJIB30BaTh MPU3HAKHU JIEIUMOCTH LIEJIBIX YHUCEI,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C HCIOJB30BAHMEM armapara aireopsbl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

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

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

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

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3aIaHHOT0 (POpMYIION Ui rpauKoM;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeseM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

MHOKeCTBO, Oonepamny Ha,

1 pall . g 1 https://m.edso0.ru/1255f795
MHO’KECTBAMHU U UX CBOMCTBA

2 Huarpammel Diinepa-Benna 1 https://m.edsoo.ru/83bfefd5
[IpuMeHeHne TeopeTnKo-

3 MHO>KECTBEHHOTO arrapara Jiist 1 https://m.edsoo.ru/balad981
pereHus 3aaa4d
Panmmonanbueie ynca.
OOBLIKHOBEHHEIE U JECITUYHEIE

4 A 1 https://m.edsoo.ru/c6418b52
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANIECKUE APOOH
PanmonanbHbIe 4ncIa.
OOBLIKHOBEHHEIE U JECITUYHEIE

5 A 1 https://m.edso00.ru/673172bf
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANIECKHIE TPOOH
IIpumenenue npoOeii 1 IPOLIEHTOB

6 P AP potl 1 https.//m.edsoo.ru/cbd8277d
JUTS pEIISHUS TPUKIIATHBIX 33]1a4
IIpumenenue npoOeii U IPOLIEHTOB

7 P AP pott 1 https://m.edsoo.ru/b4e281fd
JUISl peLIEHUs TPUKIIAHBIX 33/1a4
JlericTBUTENIbHBIEC YHCIIA.

8 PanmonaneHble 1 HppallMOHAIIBHBIE 1 https://m.edsoo.ru/14c4868a

qucia



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a

ApupmeTrueckue oneparum ¢
JeWCTBUTEIILHBIMU YHACITAMHU

https://m.edsoo.ru/abc2d62f

10

Moyiib IEMCTBUTENBHOTO YUCTA U
€ro CBOMCTBA

https://m.edso0.ru/37b24378

11

[TpuGnmxEHHBIC BEIYUCIICHHUS,
IpaBujia OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUN

https://m.edsoo.ru/d83a96ca

12

OCHOBHBIE METO/IbI PEIIEHUS IIEJIBIX
U ApOOHO-PALMOHATIBHBIX
YpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/99b5ac47

13

OCHOBHBIE METOJIBI PEIICHUS 1IEITBIX
U IpOOHO-PAITMOHATBHBIX
YpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/143d7cal

14

OCHOBHBIE METOJIBI PEIICHUS LIEITBIX
1 IpOOHO-PAITMOHATBHBIX
YpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/e3d2ad84

15

MHorousneHsl 0T OJHOH
nepeMeHHoOM. JleneHue MHOro4jieHa
Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema
besy

https://m.edsoo.ru/lc7alba5

16

MHOTO4IEHBI C ETBIMH
ko3 dumentamu. Teopema Buera

https://m.edsoo.ru/ff149ca8

17

Pemienue cucrem TMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/55fa9bfa

18

Pewrenue cucrem JIMHEUHBIX
YpaBHEHUH

https://m.edsoo.ru/lc76chca

19

Marpuna cucteMsl JIMHEMHBIX
ypaBHeHU#. Onpenenurenb

https://m.edsoo.ru/ee5c2192



https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192

MaTpuLbl 2X2, €ro reOMETPUIECKUM
CMBICII M CBOMCTBA; BBIUMCIIEHUE €TI0
3HAYEHUs

20

Ornpenenurens MaTPUIBI 2X2, €r0
r€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

https://m.edsoo.ru/b128febl

21

[Ipumenenne onpenenuTens ais
pEeIICHNA CUCTCMBI JIMHEUHBIX
YpaBHEHUU

https://m.edsoo.ru/f67bed83

22

Pemenne npuknaaHbIx 3a1a4 ¢
MOMOIIBIO CUCTEMEBI JIMHEWHBIX
YpaBHEHUU

https://m.edsoo.ru/aa76e19a

23

Pemenne npuknaaHbix 3a1a4 ¢
MOMOIIBIO CUCTEMEI JIMHEWHBIX
ypaBHEHU U

https://m.edsoo.ru/e49a9dcl

24

KonTtponbHas padoTa:
"PanmoHasibHbIe YpaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHHI"

https://m.edsoo.ru/5b4ba92e

25

OyHKIHS, CITOCOOBI 3aJaHuUs
¢dbyakuun. BzanmHo oOpaTHbIe
¢byukiun. Komnosunus GyHKimii

https://m.edso0.ru/3572687c

26

I'paduk pynkmu. JaemeHTapHbie
npeoOpazoBaHus TpadUKOB

byHKIII

https://m.edsoo.ru/18c5661b

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HadeHuit GpyHkuu. Hymu

https://m.edso0.ru/69a4e756



https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756

¢bynkuuu. [IpoMexyTK 3HaK
MOCTOSIHCTBA

28

U&rHple 1 HEYETHBIE (PYHKIINU.
[epuoanyeckne GyHKINH.
[IpomMeXyTKM MOHOTOHHOCTH

GbyHKITIT

https://m.edsoo.ru/71218abf

29

MakcuMyMbl 1 MUHUMYMBbI
¢yukuun. Hanbomnpiiee u
HauMeHblIlee 3HaueHue PyHKINN Ha
MIPOMEXKYTKE

https://m.edsoo.ru/78811d9e

30

Jluneiinas, kBagpaTuyHas U JpOOHO-
TUHeHas QyHKIUN

https://m.edsoo.ru/dfa228e8

31

DJIEMEHTapHOE HCCIIEIOBAHUE U
MOCTpPOCHUE TPaUKOB ITUX

byHKINHA

https://m.edsoo.ru/75c82289

32

DJIEeMEHTapHOE MCCIIEIOBAHUE U
MOCTpPOCHUE TPaUKOB ITUX

byHKIMHA

https://m.edsoo.ru/44e7e845

33

CreleHn ¢ 1eIbIM ITI0Ka3aTeIeM.
bunom Hrerotona

https://m.edso0.ru/6364696a

34

CreneHb ¢ LEIBIM II0Ka3aTEeIEM.
bunom HeroTona

https://m.edsoo.ru/1933a74a

35

Crenennas GyHKLUSA C
HaTypaJIbHBIM U LIEJIbIM
noka3atenem. E€ cBoiicTBa u rpaduk

https://m.edsoo.ru/b2a46ef9

36

KontpoabHag padora: "CrenenHas
p p
¢ynkuus. E€ cBoiictBa u rpagux”

https://m.edsoo.ru/24c794c5



https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5

37

ApupmeTrueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

https://m.edsoo.ru/bdc5ac39

38

ApudmeTrueckuii KOpeHb
HaTypaJIbHOU CTENEHU U €ro
CBOMCTBA

https://m.edsoo.ru/25ff7722

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAKECHUM, COACPKAIINX CTETICHU
U KOPHU

https://m.edso0.ru/3673781c

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAINX CTEIEHU
U KOPHU

https://m.edsoo.ru/dea3b98e

41

[IpeobpazoBaHust YHCIOBBIX
BBIPKCHUH, COJIEPIKAIINX CTCTICHU
Y KOpHU

https://m.edsoo.ru/1b14b4d6

42

HppannonanbHbie ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX YPaBHEHHM

https://m.edsoo.ru/26ad77de

43

WppatmonanbHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PEILICHUS
HppalMOHANILHBIX YPaBHEHHM

https://m.edsoo.ru/al276618

44

HppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METOIbI PEILICHUS
HppallMOHANILHBIX YPaBHEHHM

https://m.edsoo.ru/b2578f49

45

PaBHOCWIIBHBIE ITEPEXO/BI B
peLICHUN UPPALIMOHAIIBHBIX
yYpaBHEHUH

https://m.edso0.ru/87b79e5d



https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d

46

PaBHOCHIBHEIE nepexoanl B
PEHICHNU UPPALMOHAIBHBIX
YpaBHEHUU

https://m.edsoo.ru/4bb9262¢

47

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

https://m.edsoo.ru/4ed62431

48

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

https://m.edsoo.ru/da65eaac

49

CpoiicTBa u rpapuk KOpHs N-oi
CTEeNeHU KaK QyHKIIMH 00paTHOM
CTETEeHU C HATYpaJIbHBIM
IoKa3aTesieM

https://m.edsoo.ru/2aeca91f

50

CaoiicTBa u rpaduk KOpHS N-0H
CTeneH! KaK (YHKIIMU 0OpaTHON
CTETICHU C HATYPAIbHBIM
MoKa3aTesieM

https://m.edsoo.ru/942e9baf

51

KontponbHas padota: "CBolicTBa 1
rpaduk KopHs N-0¥ CTENeHu.
HppanunonanbHbie ypaBHEHUA"

https://m.edsoo.ru/21f372b4

52

CreneHs ¢ paniruoHaJIbHbIM
MoKa3aTeJIeM M €€ CBOMCTBA

https://m.edsoo.ru/92cdb3eb

53

CreneHs ¢ panirnoHaJIbHbIM
MoKa3aTeJIeM M €€ CBOMCTBA

https://m.edsoo.ru/b3e63dd3

54

CreneHb C pallMOHAJIbHBIM
okasarelieM U €€ CBOUCTBA

https://m.edsoo.ru/c688a2e5

55

IToka3zaTtenpHast QpyHKIMS, €€
CBOIicTBa U rpaduk

https://m.edsoo.ru/e54932a2



https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2

Hcnons3oBanue rpaduka GyHkuuu

56 . https://m.edsoo.ru/ae2f6e85
IJId pCIICHUA YPAaBHCHUU
nu

o7 CHOIbIOBAMHC Fpaq)HK? Py https://m.edsoo.ru/e59ed2el
JUTSI pellIeHUs YpaBHEHUHN
IToka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHUS https://m.edso0.ru/66434be6
MMOKa3aTeIbHbIX YPaBHECHUI
IToka3arenbHble ypaBHEHUS.

59 OCHOBHBIE METO/JIbI PEIIECHUS https://m.edsoo.ru/2b55a65f
MOKa3aTeIbHbIX YPaBHECHUN
[Toka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METOIBI PEIICHUS https://m.edsoo.ru/ca5b5663
MTOKA3aTEIbHBIX YPAaBHEHHUI
KonTtponbHas padoTa:

61 "[TokazarenbHas QyHKIIHS. https://m.edsoo.ru/981bd484
[TokazaTenbHbIe ypaBHEHUS"
Jlora cina. CoiicTBa

62 rapum tncna. CpofcTs https://m.edso0.ru/6996b38a
norapudma
JI . CBoif

63 orapHtm uicia. CBoficTea https://m.edso0.ru/32c74b52
norapudma
JI . CBoii

64 oraptm uncia. CBoficTea https://m.edsoo.ru/9ce4e695
nmorapudma

65 JlecATHIHEIE i HATYPATBHBIC https://m.edsoo.ru/b83ab9f5
sorapudmel

66 JlecATIIHEIE I HATYPATBHBIC https://m.edsoo.ru/dd5¢c15f2
sorapupmsl
[Ipeo6 i

67 PEODPAIOREHE BRIPANCHI, https://m.edsoo.ru/e89a71d1

coJiepKaluX JOTapu (Ml



https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1

68

[IpeoOpa3oBanme BEIpa)KEHUH,
coJIepKaIuX JOTaprUMbI

https://m.edsoo.ru/b54bf4ab

69

[IpeoOpa3oBanme BEIpa)KEHUH,
COJIepKAIUX JIOTAPHPMBI

https://m.edsoo.ru/e4e7668f

70

Jlorapudmuueckas QyHKIH, €€
CBO¥CTBA ¥ rpaduk

https://m.edsoo.ru/c73dac79

71

Jlorapudmuueckas GyHKIus, €€
CBOMCTBA U rpaduk

https://m.edsoo.ru/8f13f8a4

72

Hcnonb3oBanue rpaduka GyHKIUN
JUISl pEIIEHUs] YpaBHEHU I

https://m.edsoo.ru/4fd8798b

73

Wcnonb3oBanue rpaduka GyHKIUU
JUISL pEIIEHUs] YpaBHEHU N

https://m.edsoo.ru/dc551efd

74

Jlorapudmudeckue ypaBHEHHS.
OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHI

https://m.edsoo.ru/24475d87

75

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHIA

https://m.edsoo.ru/754b14c8

76

Jlorapudmuueckre ypaBHEHHUSI.
OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX ypaBHEHHIA

https://m.edso0.ru/96138576

77

PaBHOCUIIBHBIE TTEPEXO/IbI B
peleHnH JorapupMUIECcKux
ypaBHEHUH

https://m.edsoo.ru/87c45ah8

78

PaBHOCWIIBHBIE ITEPEXO/BI B
peleHnH JorapupMHUIECKuX
yYpaBHEHUH

https://m.edsoo.ru/23de51d3



https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8
https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3

KonTtponsHas pabdoTa:

79 "Jlorapudmudeckast QyHKITHS. https://m.edsoo.ru/85a69d2c
Jlorapudmuueckue ypaBHeHUs"
C

80 HHYC, KOCHIYC, Tauienc 1 https://m.edso0.ru/5353993d
KOTaHI€HC YMCIOBOTO apryMeHTa
C

81 HHYC, KOCHHYC, TAHTeHe https://m.edso0.ru/467176b5
KOTaHT€HC YMCIOBOTO apryMeHTa
A

82 PKCHHYC, aprrocHHyc | https://m.edsoo.ru/3bd79b2b
ApKTaHTEeHC YHCIIOBOTO apryMeHTa
A

83 PKCHHYC, aprrocHHYyC | https://m.edsoo.ru/e588666f
apKTaHTE€HC YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpy HOCTb,

84 ONpENEICHUE TPUTOHOMETPUYECKHUX https://m.eds00.ru/8732a6b8
(YHKITMI YMCIIOBOTO apryMeHTa
TpuroHomeTpuyeckas OKpY>KHOCTb,

85 oTpeieTIeHuEe TPUTOHOMETPUUECKHIX https://m.edso0.ru/8985f3f8
(YHKITMI YMCIIOBOTO apryMeHTa

86 OCHOBHbIE TPHIOHOMETpHHCCKHE https://m.edsoo.ru/1876a71f
hopmyIsl
(@)

87 CHOBHDIC TPUTOHOMETPHACCKIE https://m.edsoo.ru/baéb3e3e
(bopMyIbI
O

88 CHOBHBIC TPHTOHOMETPHACCKHC https://m.edsoo.ru/9ed2eee4
(bopMyIbI

89 OCHOBHbIC TPHIOHOMETpHHECKHE https://m.edsoo.ru/6acdea85
(bopMyIbI
IIpeo6

90 peobpasoBarHe https://m.edsoo.ru/e73bfc21

TPUTOHOMCTPUYCCKUX Bpra)KeHI/Iﬁ



https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8
https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21

[IpeoOpazoBanme

91 . https://m.edsoo.ru/a3ec7eal
TpI/IFOHOMeTpI/IquKI/IX BBIpa)KeHI/II/I
IIpeo6

92 beobpasoBarie . https://m.edso00.ru/294de3d6
TpI/IFOHOMeTpI/I‘-IeCKI/IX BI)Ipa)KeHI/II/I
IIpeo6

93 beobpasoBarie . https://m.edsoo.ru/8a7943db
TpI/IFOHOMeTpI/I‘-IeCKI/IX BI)Ipa)KeHI/II/I
P

94 clierme TpHrOHOMeTp HHecKHX https://m.edsoo.ru/8bda54be
ypaBHeHI/II/I
P

95 clierme TpHrOHOMeTp HHeCKHX https://m.edsoo.ru/3b3fcef4
ypaBHeHI/II/I
P

96 CLICHHC TpHrOHOMeTqueCKHX https://m.edsoo.ru/16233155
YpaBHEHUH
P

97 CLICHHC TpHrOHOMeTqueCKHX https://m.edsoo.ru/c7eedb68
ypaBHEHUN
P

98 clierme TpHFOHOMeTqueCKHX https://m.edsoo.ru/17efeea7
ypaBHEHUU
Pemenne e e

99 HeHn TpHFOHOM Tpuccux https://m.edsoo.ru/c7fa9769
ypaBHEHUH
P

100 cuierme TpHrOHOMeTqueCKHX https://m.edso0.ru/452282d8
ypaBHEHUH
KontponbHas padoTa:

101 "TpUTOHOMETPUYCCKHE BBIPAKCHHS https://m.edsoo.ru/e5c9dblb
Y TPUTOHOMETPUYECKUE YpaBHEHHS"
ITocnenoBaTenLHOCTH, CIIOCOOBI

102 3aJaHus MOCJIE0BATEILHOCTEN. https://m.edsoo0.ru/15f53b52

Merton MaTeEMaTUYECKON MHIYKLIIMU



https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155
https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocinenoBareabHOCTH. McTopus https://m.edsoo.ru/8b2841f5
aHajM3a OECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus https://m.edsoo.ru/7125ba54

105 I'eomerpuueckas nmporpeccust https://m.edsoo.ru/9eladeff

106 R https://m.edsoo.ru/9b6297a8
TreOMEeTPHYIeCKast MPOTPECCUs

107 Cymma 6eCKOHqu HO YObIBAIOMEH https://m.edsoo0.ru/6a2f764b
T€OMETPHYECKOMN TPOTPECCHH
JIMHEeNHBIN 1 YKCIIOHCHITHAITHHBIHN

108 poct. Uncno e. Dopmyria CI0KHBIX https://m.edsoo.ru/7c496ecl
IIPOLICHTOB
JIMHENHBIN 1 YKCIIOHEHITHATHHBIN

109 poct. Hucno e. Dopmyna CIOKHBIX https://m.edso0.ru/2e3b6f82
MIPOLICHTOB
Hcnotb30BaHMe IPOTPECCUU JUTS

110 pelieHus peabHBIX 3a71a4 https://m.edso0.ru/8431614d
MPHUKIIATHOTO XapaKTepa
KoHnTposabHas padora:

111 "[Tocie10oBaTEIBLHOCTHA U https://m.edsoo.ru/e4cc3c8f
nporpeccun"

112 Her[}) CPRIBHBIC (YHIINH 11X https://m.edso0.ru/c713449d
CBOMCTBA

113 Touxa paspeiba. AEHMHTOTH https://m.edso0.ru/72834b6d
rpaduKoB QYHKIHIT

114 CBOFiCTBA yHKIMI HEMPCPHIBHEIX https://m.edsoo.ru/518fd95d

Ha OTpPEe3Ke



https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54
https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8
https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d
https://m.edsoo.ru/e4cc3c8f
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d

CBoiicTBa (hyHKIMI HETIPEPHIBHBIX

115 https://m.edsoo.ru/6aa2242c
Ha OTpe3Ke
M

116 CTOM HHTCPBAJIOB JUIA petliciuA https://m.edsoo.ru/983c4bf7
HepaBeHCTB
M

117 CTOM MHTCPBAJIOB JUIA petlicius https://m.edsoo.ru/79dcc343
HepaBeHCTB
M

118 CTOJL MHTCPBATIOB JUTA PEIteHi https://m.edsoo.ru/42262dbf
HepaBCHCTB
H o

119 pHMeHVe HHC CBOHCTE HENPEPRIBHBIX https://m.edsoo.ru/ca96725f
GbyHKIMN IS pemeHust 3a1a49
H o

120 pHMeHVe HHC CBOHCTE HETPEPRIBHBIX https://m.eds00.ru/17286267
GbyHKIMNA 1S pemeHust 3a1a49
II

121 CPBAT 1 BTOPAA IPOUSBOJIHDIC https://m.edsoo.ru/a966531b
byHKIMN
o -

122 fpeAeIeHIe, reOMve TpuHccKut https://m.edsoo.ru/bfb748b1
CMBICJT IIPOU3BOTHOM
o -

123 npeneneane > uswaeckuii cupicn https://m.edsoo.ru/4c2b1416
MIPOM3BOTHOM
v N

124 PaBHEHHE KACATEIBHOI K rpaguKy https://m.edsoo.ru/bfc1b543
byHKIMH
v -

125 PaBHEHHE KacaTelbHO K rpaguky https://m.edso0.ru/912be4f3
GbyHKIIIN
II

126 p OHSB?HHHe HICMEHTAPHEIX https://m.edsoo.ru/3226affc
byHKIMII
II

127 POUSBOIIBIC STCMEHTAPHEIX https://m.edsoo.ru/87a6f8a5

byHKIMI



https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5

[IpounsBoHas cymmBel,

128 IIPOU3BEACHHUS, YACTHOTO U 1 https://m.edsoo.ru/26fa41b9
KOMITO3UITUHU (DYHKIIUH
[IpousBoHas cyMMBl,

129 MIPOU3BEICHUSI, YACTHOTO U 1 https://m.edso0.ru/44876d3a
KOMITO3UITUHU (DYHKIIUH
[IpounsBoHas CyMMBl,

130 MIPOU3BEACHHUS, YACTHOTO U 1 https://m.edsoo.ru/3984aa6¢c
KOMTMO3UIUU (DYHKITUN

131 Konponeras padora: 1 1 https://m.edsoo.ru/cd83e15d
"IIpouzBoanas"
[ToBTOpeHnue, 0600IICHNE,

132 CHUCTeMaTH3aIlsl 3HAHMI: 1 https://m.edsoo.ru/aecbh94ba
"YpaBuenus"
[ToBTOpeHue, o6o0IICHNE,

133 cUCTEMATU3AIUs 3HAHWI: 1 https://m.eds00.ru/6c985843
"®yukuun"

134 Hroropas koHTpoJIbHAs paboTa https://m.edsoo.ru/4b13ba64

135 Hroropas koHTpoOJIbHAs paboTa 1 1 https://m.edsoo.ru/df719817

136 HosTopenue, 0606IHCHI:IG, 1 https://m.edsoo.ru/48271c3c
cHUcTeMaTH3allus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c
https://m.edsoo.ru/cd83e15d
https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
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11 KVIACC

KonuuyectBo yacos DJIeKTPOHHbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpoabusie | Hparririeckie fl[:;:eﬂlrlﬂ ng[?al;?):;:fenbﬂble
padoTsbI padoThI pecypest

[IpuMeHeHne npon3BOIHOMN K

1 UCCIe0BaHUIO (YHKIIMN Ha 1 https://m.edsoo.ru/72b24fd7
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne nmpon3BOIHOMN K

2 UCCIeI0BaHUI0 (YHKINN Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne nmpon3BOIHOMN K

3 HCCIeA0BaHUIO0 (PYHKIIMHM Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTB U DKCTPEMYMBI
[Ipumenenre mpou3BOIHON K

4 HCcCIe0BaHUIO0 (PYHKIIMHN Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTb U SKCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K

5 HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1 https://m.edsoo.ru/b4fdfgfe
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K

6 UccleoBaHuI0 (QYHKIMI Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb U SKCTPEMYMBbI
Haxosxnenue HanOoJIbIIero u

7 HaWMEHBIIIETO 3HAYEHUs 1 https://m.edsoo.ru/4c15f33d

HeNpepbIBHON (DYHKIIMU HA OTPE3Ke



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d

Haxoxneaue HaubonbIIEro u
HAaUMEHBIIIEr0 3HAYCHUSA
HEMPEephIBHOW (DYHKITUU Ha OTPE3KE

https://m.edsoo.ru/a4f28db4

Haxoxneaue HauboibIIEro u
HAaUMEHBIIIEr0 3HAYCHUS
HEMPEephIBHOW (DYHKITUU Ha OTPE3KE

https://m.edso0.ru/36697f39

10

Haxoxnenre HanOoNbIIEro U
HAaNMEHBIIIETO 3HAUYCHUS
HETPEPHIBHOW (PYHKIIMU HA OTPE3KE

https://m.edsoo.ru/77268c2b

11

Haxoxnenne HanOOJIBIIErO U
HaNMEHBIIIEr0 3HAYCHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

https://m.edsoo.ru/7bal1134

12

Haxoxnenne HanOOJIBIIErO U
HAUMEHBIIIEr0 3HAYECHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

https://m.edsoo.ru/b8438d9b

13

[Ipumenenrie mpou3BOHOM IS
HaXO0XKJICHUS HAMITYYIIEro perieHus
B MPUKJIAJIHBIX 3a/1a9ax

https://m.edsoo.ru/9c594e6d

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEro perieHus
B MPUKJIAJIHBIX 3a/1a9ax

https://m.edsoo.ru/b27235ee

15

[TpumeHeHre NPON3BOIHON IS
OTIpeJeTICHUs] CKOPOCTHU U
YCKOpPEHHS Ipoliecca, 3alaHHOTO
¢dopmynoit uim rpaguxkom

https://m.edsoo.ru/59e47d67

16

[Ipumenenre npou3BOIHOM JUIs
OIIpPENEIIEHUS CKOPOCTH U

https://m.edso0.ru/971f5943



https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943

YCKOPEHHS TpoLiecca, 3aJaHHOTO
dbopmyoit wim rpadgukoMm

17 Komnozunust GpyHKImiz https://m.edso0.ru/25a29552

18 Komnozunust pyHKImiz https://m.edso0.ru/8d86b63b

19 Komnozunust GpyHKImiz https://m.edsoo.ru/6cf3dbe4
I'eomerpuueckue oOpa3sl

20 YpaBHEHUI Ha KOOPAMHATHOMN https://m.edsoo.ru/5964bd28
TUTIOCKOCTH
I'eomerpuueckue oOpa3bl

21 YpaBHEHUI Ha KOOPAMHATHOMN https://m.edsoo.ru/13bca2d3
TUIOCKOCTH
KonTponbHast pabora:

22 "UccnenoBanue GyHKIMIMA ¢ https://m.edsoo.ru/45e836e7
MOMOIIBIO TPOU3BOTHON"

23 HepuB 000pa3Has, OCHOBHOE https://m.edsoo.ru/d6b88931
CBOWCTBO TIEPBOOOPA3HBIX
ITepBOOOpa3HbIEe HIIEMEHTAPHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXaEHUS https://m.edsoo.ru/a872a135
MepBOOOPA3HBIX
ITepBOOOpa3HbIEe HIIEMEHTAPHBIX

25 ¢byukuuii. [IpaBuia HaXOXKACHUS https://m.edsoo.ru/ecbb5cd3
epBOOOPa3HBIX

26 Hrrerpar. TeomeTpiieckiii cMsIcT https://m.edsoo.ru/9a928cae
MHTEerpana
Brruucnenue onpeaenéHHOro

27 uHTerpaia no gopmysne Herotona- https://m.edsoo.ru/cadbec52

JletiOHu1Ia



https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52

Brrunciienue onpenenéHHoro

28 uHTerpaia mno gopmyne Herotona- https://m.edsoo.ru/972a1115
Jleitbnuma
[IpuMeHnenue nHTErpana s

29 HAXO0JICHU TUIOMIALEN INIOCKUX https://m.edso00.ru/8893e18d
uryp
[Ipumenenne uHTErpasa s

30 HaxO0JIeHHUSI 00BLEMOB https://m.edsoo.ru/5a81da96
FGOMCTpI/I‘-ICCKI/IX TCJI
H <

31 PHMEPBI PELTICHITH . https://m.edsoo.ru/eba4834c
g depeHInanbHbIX YpaBHEHHM
H N

32 PHMEPEI PErliCHIH . https://m.edso0.ru/29e9aba6
i depeHInanbHbIX YpaBHEHHH
MareMaTtuueckoe MOJCITMPOBAHNE

33 peabHBIX MPOIIECCOB C TIOMOIIBIO https://m.edsoo.ru/4587db4c
muddepeHInanbHBIX YpaBHCHUH
K oora:

34 OHTPOJIbHAA paboTa https://m.edsoo.ru/35d34e25
"[TepBooOpa3Has u uaTerpan”
T

35 pH“r OHOMCTPHHECKHE (YHKIMH, HX https://m.edso0.ru/8294d298
CBOMCTBA U rpaduKu
T

36 pH“r OHOMETPHUECKHE (yHKIIH, HX https://m.edsoo.ru/be4fdcl6
CBOMCTBA M rpaduKu
T

37 pH“r OHOMCTPHHECKHE (YHKIMH, HX https://m.edso0.ru/24d99a13
CBOMCTBA M rpaduKu
T

38 pnvr OHOMETPHUECKHE (yHKIIH, HX https://m.edsoo.ru/dc3ad111
CBO¥CTBa U rpaduku
T

39 PHIOHOMCTPHUECKHE (QYHKILHH, 1X https://m.edsoo.ru/18a64ffa

CBOMCTBA U IrpauKu



https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa

40

OT10op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUN C
IIOMOIIIBIO TpHFOHOMeTpH‘ICCKOﬁ
OKPYKHOCTHU

https://m.edsoo.ru/ecla2fc?

41

OTt0op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUN C
IIOMOIIIBIO TpHFOHOMeTpH‘-IeCKOfI
OKPYXHOCTH

https://m.edsoo.ru/4e3fd474

42

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUN C
IIOMOIIIBIO TpI/IFOHOMeTpI/I‘IeCKOI\/'I
OKPYKHOCTH

https://m.edsoo.ru/c2e7c¢593

43

OT160p KOpHE
TPUTOHOMETPUYECKUX YPAaBHEHHH C
MOMOIIBIO TPUTOHOMETPHUIECKON
OKPY>KHOCTH

https://m.edsoo.ru/c2fd7f3f

44

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

https://m.edsoo.ru/1a2229a7

45

Pemenne TPUTOHOMETPUUCCKUX
HCpPaBCHCTB

https://m.edsoo.ru/9eb6285f

46

Pemenne TPUTOHOMETPUYCCKUX
HCPABCHCTB

https://m.edsoo.ru/c4ea39e4

47

Pemenue TPUT'OHOMCETPUICCKUX
HCPABCHCTB

https://m.edsoo.ru/552f882c

48

KonTtponeHas padota: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpudeckue
HepaBeHCTBA"

https://m.edsoo.ru/d269fbf8



https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8

OcHoBHEIC MCTOAbI PCIICHUS

49 https://m.edsoo.ru/81c3dd2c
ITOKA3aTCIBbHBIX HepaBeHCTB
OcHo € METO ele

50 HOBHBIC METOJBI PELICHHA https://m.edsoo.ru/17dc6ffl
ITOKA3aTCIBbHBIX HepaBeHCTB
OcHo € METO ele

51 HOBHBIC METOJB! PELICHHA https://m.edsoo.ru/793cad36
ITOKA3aTCIBbHBIX HepaBeHCTB
O

52 CHOBHDIE METOILT pEHICHHA https://m.edso0.ru/235985a4
TITOKA3aTCIBbHBIX HepaBeHCTB
OCHOBHBIE METOIBI PEIICHUS

53 AbLP https://m.edsoo.ru/5a81cdb?2
Jorapu(PMUIECKUX HEPABEHCTB
OcHo € METO erle

54 HOBHBIC METO/Ib! PETHICHI https://m.edso0.ru/91498ea5
Jorapu(PMUIECKUX HEPABEHCTB
O

55 CHOBHBI® MCTO/I pEfieti https://m.edsoo.ru/5b7d4dc6
Jorapu(PMUIECKUX HEPABEHCTB
OcHo € METO enle

56 HOBHBIC METO/Ib! PEIIICHIA https://m.edsoo.ru/d223d229
Jorapu(PMUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELIECHUS

57 ARLD https://m.edso0.ru/15dc7746
HppaIMOHAILHBIX HEPABEHCTB
O

58 CHOBHDIC METOLBI PEIICHHA https://m.edsoo.ru/271334a9
HppaIMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOBI PELIECHUS

59 ARLP https://m.edsoo.ru/5dd722d8
HppaIMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOIbI PELIECHUS

60 ABLP https://m.edsoo.ru/b1fe93ee
HppaIMOHAILHBIX HEPABEHCTB
T

61 paguueckue MeTozsI p eIJ_IeI:II/ISI https://m.edsoo.ru/fed1b92b
HppalMOHANILHBIX YPaBHEHHM
I'padnyeckre MeTOIBI PEILIEHUS

62 pag AbLP https://m.edsoo.ru/cd24f4c7

UppalMOHAIBHBIX YpaBHEHUN



https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7

63

I'padmyeckue MeTobI pemeHus
[I0KA3aTebHBIX YPAaBHEHUU

https://m.edsoo.ru/22d6f222

64

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

https://m.edsoo.ru/2bef6717

65

I'padmyeckue MeTOIBI pemeHUs
Jorapu(MUIECKUX YPaBHCHHMA

https://m.edsoo.ru/aafb357¢c

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

https://m.edsoo.ru/9ac2bfb2

67

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

https://m.edsoo.ru/4d21fb76

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHBIX U
Jorapu(PMUIECKUX ypaBHEHUN

https://m.edsoo.ru/6aaef75a

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHI

https://m.edsoo.ru/acd32149

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB

https://m.edsoo.ru/fffb2d68

71

I'padmyeckue MeTo bl pereHus
MOKa3aTeIbHbIX U
norapu(MUIEeCKUX HEPABEHCTB

https://m.edsoo.ru/a2b88522

72

KonTponsHast pabora:
"UppannoHanbHble, MoKazaTeabHbIe
u norapudmMuyeckie HepaBeHcTBa"

https://m.edsoo.ru/d81de93b

73

KommnnekcHeie uncna.
Anrebpandeckas 1

https://m.edsoo.ru/d8bd6631



https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631

TpUTOHOMETpHUYecKast (popMBI
3aIiCH KOMIUIEKCHOTO YHcia

KomiuiekcHrle yncia.
AnreOpandeckas 1

74 https://m.edsoo.ru/187c44ac
TpUTOHOMETpHYECKast (HopMEI
3aIMCH KOMIUJIEKCHOTO YHciia
A €THYECKHE oIepa c

75 pupueTHIecKue onepaiyH https://m.edso0.ru/73341746
KOMIIJICKCHBIMH YU CJIaMU
Apudmernyueckue orepaiim ¢

76 pug pall https://m.eds00.ru/57629985
KOMIIJIICKCHBIMHU YHUCJIaMU
306

77 30DpaeHue KOvMHHeKCHHX et https://m.edso0.ru/8c93chd7
Ha KOOp)II/IHaTHOI/I IIJIOCKOCTHU
M300paxenue ko eKC ce

78 PIKEHHE K vM TUICKCHBIX AHcet https://m.edsoo.ru/3a41cc66
Ha KOOPAWHATHOU TJIOCKOCTH
do a Myaspa. Ko n-om

79 pMmyJa Viyasp pHH " https://m.edsoo.ru/a5be4ee8
CTENEHN U3 KOMIUIEKCHOT'O YHCIIa
do a Myaspa. Ko n-om

80 pmyJa Viyasp pHH " https://m.edsoo.ru/22blca52
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YHCET

81 JUTsI peieHust GU3NIECKUX U https://m.edsoo.ru/287818af
T€OMETPUUYCCKHX 3aJ1a4
Kourponbuas padora:

82 " P P " https://m.edsoo.ru/63be536f

KoMmiutekcHsie uncnia

83 HarypanbHble u nensie yncna https://m.edso0.ru/46736¢23

84 HarypanbHble u nensie yncna https://m.edsoo.ru/a7bcc942
II

85 PHMCHCHHC NPH3HAKOB https://m.edsoo.ru/b162b7ca

JACITUMOCTH ICJIbIX YUCCII



https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca

86

[IpuMeHeHue npu3HaKkoB
JEIIMMOCTH LIETIBIX YUCEI

https://m.edsoo.ru/68bb5921

87

[IpuMeHeHne npu3HaKkoB
nenumocTH 1enbix yucen: HOJ u
HOK

https://m.edsoo.ru/bdb89cca

88

[IpuMeHeHne npu3HaKkoB
nenuMocTH 1enbix uncen: HOJ u
HOK

https://m.edsoo.ru/a85cdd79

89

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIBIX YHCEN: OCTATKU
10 MOJYJIIO

https://m.edsoo.ru/f636c614

90

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIBIX YHCEN: OCTATKU
10 MOJYJIIO

https://m.edsoo.ru/edc239c4

91

[IpumeHeHne npu3HaKkoB
JEIMMOCTH LIEJIBIX YHCEN: allTOPUTM
EBxunpa s pernenus 3aaad B
LEBIX YUCIIax

https://m.edsoo.ru/77a47562

92

KontponsHas padota: "Teopus
Henpx yucen"

https://m.edsoo.ru/fdb581a2

93

Cucrema n COBOKYITHOCTb
ypaBHeHHfI. PaBHOCHIBEHEIC
CHUCTEMBI U CUCTCMBI-CIICACTBUA

https://m.edsoo.ru/e1745b95

94

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIICACTBUSA

https://m.edsoo.ru/655dd6fb



https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb

95

OcHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHHUU

https://m.edsoo.ru/el7f79ce

96

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYIHOCTEU
HMPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/34c15bcl

97

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
IIOKA3aTEIbHBIX YPAaBHEHHUU

https://m.edsoo.ru/bbd36d23

98

OcCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
MTOKA3aTENbHBIX YPAaBHEHHUI

https://m.edsoo.ru/636¢c7cd8

99

OcHOBHBIE MCTOABI pECIICHUS
CHUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHHIM

https://m.edsoo.ru/a2dac63a

100

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHHM

https://m.edsoo.ru/c96be5d2

101

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHbIX 00JaCTe HAyKH U
peaIbHOM JKU3HH, HHTEPIIPETALIHS
MOJIyYE€HHBIX Pe3yJbTaTOB

https://m.edso0.ru/6393645c

102

HpI/IMeHeHI/IC CHUCTEM K pCHICHUTIO
MaT€MaTUYCCKUX 3aJa4 M 3aJa4 U3
PAa3JIMIHBIX oOmacreit HAayYKU U
peaﬂLHOﬁ JKU3HU, UHTCPIPCTALUA
TOJIYYCHHBIX pE3YJIbTAaTOB

https://m.edsoo.ru/48a35649



https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a
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[IpuMeHeHne HEpaBEHCTB K

PCHICHHUIO MAaTEMATUYCCKHUX 3ala4 U

3a/1a4 U3 Pa3InIHbIX 00JIacTeit

103 N https://m.edsoo.ru/7fcf8c11
HaYKI/I nu pCaJII)HOI/I JKHU3HU,
I/IHTepHpeTaIII/IFI HOJIy‘ICHHI)IX
pe3yIbTaToOB
Kontponbhas padota: "Cuctemsr

alyoHal , almoHa

104 PAHOHATLHBIX, HPPAttHOHAIbHEIX https://m.edso0.ru/9922183a
ITOKA3aTCJIbHBIX U
norapupMUIecKux ypaBHEHUN"
Parmmonan € ypaBHE c

105 HHOHAILERIC JpapHEmI https://m.edsoo.ru/c1213849
rapaMeTpamMmu
Parmmonan € HEpaBEHCTBA C

106 HHOHAIBILIE HepaBERaTs https://m.edsoo.ru/2cfac246
rapaMeTpamMmu
Parmmonan € CHCTE C

107 THOHATILHRIC CHCTEMPT https://m.edsoo.ru/57d45bab
rapaMeTpamMmu
u

108 PPALOHAIILHEIC YPaBHCHH, https://m.edsoo.ru/b5balf6a
HEPaBCHCTBA C MapaMeTpaMu
J4! e e

109 PPATMOHATIBHBIC CHETEMBI © https://m.edsoo.ru/3f2c9546
napaMeTpamMmu
IT

110 OKA3ATCILHRIC YPaBHCHIT, https://m.edso0.ru/8b48e9c2
HEPABCHCTBA C IapaMeTpamMu
IT

111 OKA3ATCIBLHRIC CHCTEMBL © https://m.edsoo.ru/e627c75e
rnapaMeTpamMmu
JI

112 Orapu(MHECKUE ypaBHEHHA, https://m.edsoo.ru/b88a8alf
HEpaBEHCTBA C MapaMeTpamMu
JI

113 OrapHQMICCKHE CHCTCMBI C https://m.edsoo.ru/c59fc125

napameTpamMu



https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125

114

TpuronomeTpruyeckue ypaBHEHHUS C
napaMmeTpamu

https://m.edsoo.ru/e1788242

115

Tpuronomerpruyeckue HepaBeHCTBA
C IapaMeTpaMu

https://m.edsoo.ru/c82157b1

116

TpUroHomMeTpUIECKUE CUCTEMBI C
rapamerpamu

https://m.edsoo.ru/85ea8653

117

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJENEN
peanbHBIX CUTYAIHI C TTOMOIIBIO
YPaBHEHUH € ITapamMeTpamMmu

https://m.edso0.ru/1346597¢e

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MoJieaei
peanbHBIX CUTYAIMI C TIOMOIIBIO
CUCTEM YpaBHEHUH C apaMeTpaMu

https://m.edsoo.ru/8ddcc5f8

119

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJeIei
peanbHBIX CUTYAIMi C TIOMOIIBIO
CUCTEM ypaBHEHHH C TapaMeTpaMu

https://m.edsoo.ru/dc15elbc

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

https://m.edsoo.ru/8bb56815

121

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTH3aI1s 3HAHMIA:
"VpaBuenus"

https://m.edsoo.ru/5e14c2d?2

122

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIus 3HAHHH:
"YpaBHeHus"

https://m.edsoo.ru/88fa2b1f



https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2
https://m.edsoo.ru/88fa2b1f

123

[ToBTOpenue, 060061ICHNE,
cucTeMaTu3anys 3HaHui

"VYpaBHenus. Cucrembl ypaBHEHUN"

https://m.edsoo.ru/6e59646

124

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aINs 3HAHWH
"HepaBencrsa"

https://m.edsoo.ru/bba6ag8h8

125

[ToBTOpeHnue, o6o0IICHNE,
CUCTEMAaTH3aINs 3HAHWH
"HepaBencrna"

https://m.edsoo.ru/59elc5cc

126

[ToBTOpenue, o6o0IICHNE,
CUCTEMATH3aINs 3HAHWH:
"Hepasencrna"

https://m.edsoo.ru/bb2f11dc

127

[ToBTOpenue, 06o0IICHNE,
cHUCTEMAaTU3als 3SHaHUH
"IIpou3BoaHas u e€ npuMeHeHue"

https://m.edsoo.ru/c9135ala

128

[ToBTOpeHue, o6o0IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"IIpousBoanas u e€ npuMeHeHue"

https://m.edsoo.ru/e8d66c2a

129

[ToBTOpEeHUE, 0600IICHNE,
cUCTeMaTu3allus 3HaHU:
"IIpousBoanas u €€ npuMeHeHue"

https://m.edsoo.ru/acdaee92

130

[ToBTOpEHUE, 0000IICHNE,
cUCTeMaTH3aIls 3HaHU:
"WnTerpan u ero npuMeHeHue"

https://m.edsoo.ru/e45f3b4b

131

[ToBTOpEeHnue, 06061IeHNE,
CUCTEMAaTH3aI1sl 3HAHMIHA:
"®yHKIMn"

https://m.edsoo.ru/5422efad



https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a
https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad

[ToBTOpenue, 060061ICHNE,

132 CHCTEMAaTU3aLMs 3HAHUI: 1 https://m.edsoo.ru/6ac38b58
"Oyakuun"
[ToBTOpEHue, 06001ICHNE,

133 CUCTEMAaTH3aIUsl 3HAHHH: 1 https://m.edsoo.ru/3e82ffa2
"Oyakuun"

134 Wrorosas koHTposbHas paboTa 1 1 https://m.edsoo.ru/bf427961

135 Wrorosas koHTposbHas paboTa https://m.edsoo.ru/c8abacc?

136 Hosropene, O606merje’ 1 https://m.edsoo.ru/a284cda9
cucreMaTtni3anuda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME



https://m.edsoo.ru/6ac38b58
https://m.edsoo.ru/3e82ffa2
https://m.edsoo.ru/bf427961
https://m.edsoo.ru/c8abacc7
https://m.edsoo.ru/a284cda9

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NPoBePSIEMOro .
o0pa3oBaTe/ibHOIi MPOrPaMMbI CpeIHero o01ero 0Opa3oBaHusA
pe3yJabTara
1 Ywcia 1 BRIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: paIMOHATBHOE W JCWCTBHTEIBHOE YHCIIO,
’ OOBIKHOBEHHAS U IECATHYHAS JIPpOOb, MIPOLIEHTHI
12 BeimosHATe  apudMeTHUYecKHe ~ Omepanud ¢ paloOHAIbHBIMU |
' JIEHCTBUTEILHBIMHU YHCIIAMU
13 BeITIOJTHATE  MPUOMWKEHHBIE  BBIYMCIICHHS,  HWCIOJB3YS  IIpaBHIIA
' OKPYTJICHUS, JIeaTh MPUKUAIKY U OTICHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTCIICHD C IEJIBIM TI0Ka3aTelieM, CTaHIapTHas
14 (dopma 3anucu NEWCTBUTEIBHOTO YKCIIa, KOPEHb HAaTypaJbHOUM CTETEHU;
' HCIIOJIb30BaTh MOIXO Y0 (POPMY 3alUCH JACUCTBUTEIBHBIX YHCEI IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TIPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHHOTO
1.5 yrila; HCIOJb30BaTh 3alKCh TMPOU3BOJHLHOTO YIJIa Yepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (YHKITUN
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATHSAMHU: TOXKIACCTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 palnyoHaibHOE, HUPpAMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHCHHE
99 BreimonHsaTe  npeoOpa3oBaHUS TPUTOHOMETPHYECKHX BBIPAXKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BrimonHsaTe mpeoOpa3oBaHus LEbIX, PAIMOHAIBHBIX U HPPAITMOHATBHBIX
2.3 BBIDQKCHUM M peniaTh OCHOBHBIC THIIBI IIEJbIX, PAIMOHAIBHBIX U
UPPALMOHATILHBIX YPABHEHUI U HEPABEHCTB
54 [IpumeHsaTh ypaBHEHUS U HEPABEHCTBA Ui PEHICHUS MaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTe HAyKU U pealbHOM KU3HH
MonenupoBaTh peanbHbIE CHTYallUd Ha SI3bIKE alreOpbl, COCTAaBISATH
2.5 BBIPQKEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aauu, UCCIIE0BATh
MOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM alllapara aireopsl
3 OyHKIMH U TpaduKH




OnepupoBaTh MNOHATUSAMH: (YHKIMA, CIOCOOBI 3amaHus  (DyHKIHH,

3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUYeHUH (QYyHKIUH, Trpaduk
(byHKIMHY, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduki QyHKIMA U1 pELICHNs ypaBHEHUN
34 Ctpouth W uuTaTh TpaQuKH JHHEHHOW (YHKIUH, KBaIPaTHIHOU
' (GyHKIMH, CTENeHHOH (PYHKIIMHU C IIETBIM TIOKa3aTeIeM
Hcnonw3oBare Tpaduku (GYHKIUH A1 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCHUMOCTEH MpH PEUICHUM 33Jay U3 APYruX Y4eOHBIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh NOHSTHUSMU: TOCIEAOBATEIBHOCTh, apuMeTHyecKas Hu
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroOIlas IeoMeTpuuecKas
4.2 mporpeccus, cymMmma O€CKOHEYHO  YOBbIBalollell  TeOMETpUYECKOM
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W TPOTPECCUid IS
' pelleHus peabHbIX 33a4 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPAILIUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar i  ONUCAHMS
5.2 peabHBIX IPOLIECCOB U SIBJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUAMHU:  OINpENEIEHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJabTaTa
1 UYucna u BBIUMCIEHUS
OnepupoBaTh NOHATHAMM: HATYpaJbHOE, LEJIOE YHCIIO; HCIOJIb30BATH
1.1 NPU3HAKKA JEIMMOCTH LEIBIX YHCEJ, PA3jIoKEHHE 4YHCIa Ha IPOCThIE
MHO>KHMTEIH JUIsl PELICHUs 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAIBHBIM [10KA3aTEIEM




1.3

OnepupoBaTh NOHATUSAMHU: JOrapu(pM UKCla, JECATUIHBIE U HATYpaJIbHbIE
Jorapupmbl

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoOicTBa CTENEHUM [UId NpeoOpa3oBaHUs BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOEC YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHHUs BBIPAKECHHN, COJEpPKAIUX JIOTapu(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh 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 PELICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM U COBOKYIHOCTEM
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha S3BIKE alnreOpbl, COCTaBIIATH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHKEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

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

3.2

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOM, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAWHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX
YpaBHEHUN W UCHOJb30BaTh HUX U PEIICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAaHUS IPOILECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaThb TNOHSTUAMU: HENpPEpbIBHAS (QYHKLIMS, MPOU3BOJHAS
(YHKIMM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKHIl CMBICIH
MPOU3BOJHOM IS pellIeHus 3a1a4

4.2

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

4.3

Hcnonbs3oBaTh MPOM3BOAHYIO Ui MCCIEIOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IPahuKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWIIYHIICTO PCUIICHUA B

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

45 OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3Hass M HWHTErpaj; MOHUMATh
' reOMETPUIECKU 1 (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

4.7 Pemrars npukiiagsele 3a1a4u, B TOM YHACIIE COLMAIBHO-3KOHOMUYECKOTO U

(bHU3UYIeCcKOro XapakTepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OecKOHEUYHbIe  IepuoauYeckue  Jpobu.  ApudMeTudeckue  omnepanuuu ¢
1.1 | pauuMoHaJBHBIMHM YHCIAMHM, MPEOOpPa30BaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npoOeil M IMPOLEHTOB JUIsl PElIeHUs MPUKIATHBIX 3aad M3 Pa3Iu4HbIX OTpaciel
3HaHUM U PEATTLHOM )KU3HU
[evictButenbHble  4yucaa.  PanMoHanbHblE W UppalMOHAIBHBIE  YHCIIA.
1.2 | Apudmernueckue omepanyu C JICHCTBUTENHFHBIMH 4Yuciaamu. [IpuOmmkEéHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM mnokaszateneM. CranaapTHas ¢dopma 3amucu JeHCTBUTEIHHOTO
1.3 | wuyncna. Mcnons3oBanue noaxonsmiend (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN IS
peleHus MPaKTUUECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIMEHC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue LeNnbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalyoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUYECKUX YPaBHEHHM
57 IIpumeHeHre ypaBHEHHI U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amaHus QyHKIMM. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QyHkum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas GyHKIHS ¢ HATYpPAJILHBIM H LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuyeckass OKpyKHOCTb, ONPEIEICHHE TPUTOHOMETPUUECCKUX (DYHKIIUN
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3a/JaHus MOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckass W TeOMETpHUYECKas NpOTrpecchr. beckoHewHO yObIBaromias
4o | TEOMETPHYECKas MPOrPecCus. CyMma OeCKOHEYHO YObIBAIOLIEH I'e€OMETpUUYECKOMN
' nporpeccuu. DopMmyna CIOXKHBIX TPOLEHTOB. Mcmonp30BaHME MPOTPECCHH ISt
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omnepanud HajJ MHoXecTBamu. J[luarpammbr Oiinepa — Benna.
5.1 | IIpumeHeHHE TEOPETUKO-MHOXKECTBCHHOTO armapara Ui ONHMCAHHUS PEeabHBIX
MIPOIIECCOB | SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBHE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIEPIKAIINX JOTAPHPMBbI
99 [IpeoOpa3oBanHue BEIpaKEHUI, COEPIKAIIUX CTENIEHH C PAllMOHAIBHBIM
' HoKasarejaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl NHHEWHBIX ypaBHEHUU. PeleHne NPHUKIATHBIX 337a4 C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH paIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHre ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTell HaAyKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKH




Oynakius. Ilepuognyeckne ¢ynkuuu. [TpomMexyTKn MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUuu. HaunOosbliee W HanMeHblee 3HAYECHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, X CBOMUCTBA U rpaduku

3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMIA 47151 pEIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  (QyHKOMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT NMPH PEIICHHH 3a7ad U3 JPYruxX y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM

43 [IpousBosHbie 3neMeHTapHbIX (QyHKIUNA. POpMyabl HAXOXKICHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMA

[IpumeHeHre TPOM3BOJHONW K HCCIENIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenne HanboIblero 1 HauMeHbIIEro 3HaYeHUs] (PYHKIMU Ha
OTpe3Ke
[IpumeHeHue NpoN3BOAHOM sl HAXO0XKIEHUS HaWIyqIlero perieH s B MPUKIIa HbIX

4.5 3a/auax, I OMNpEACNICHHs CKOPOCTH IIporiecca, 3aJaHHOTO (OPMYIOW WK
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 Huterpain, ero reoMmeTpuueckuii 1 (GU3UIECKUN CMBICI. BBIYHCIIeHHEe HHTETpaia 1mo

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MpPH3HAK, IO0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXIACHUA TIPpU PCIICHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIbHOCTH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMU: MHOXCCTBO, IMOJMHOXKCCTBO, OIICpAllMMW HaAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHMsI PeabHBIX IPOIIECCOB M SBICHUHN U MPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

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

VYmenune OIICpHUPOBATh IOHATUAMU: HATypPaJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTclJIeEM, CTCIICHDb C JIeCTBUTEIIHLHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HUCIIOJIb30BaThb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp6‘06pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpandeckas); yMeTb HPOU3BOAUTH apuU(PMETUUYECKUE JEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMHU: PAalMOHAIbHBIC, HPPALMOHAIBHEBIE,
MOKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peanbHON )KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXYTKE, HelpepbIBHAsI GYHKIMSI, ACUMIITOTHI I'paduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKLIM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJIB30BAaHUEM ammapaTa MaTeMaTHYeCKOTo
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOJCIUPOBAHHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3yYEHHBIX (YHKUUH, BBIMOIHATH MPEOOpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHMOCTEH, TIPH PEUICHUU 3a/1a4 U3 APYruX YU4EOHBIX MPEIMETOB U
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIIHIA 1715 peIIeHHS
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAXKEHMSI, YPaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJENM C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSMU: cpeiHee apudMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO HA0OPa; YMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadUuyecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYAHHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
NOHATUSAMH: ClIy4allHas BEJIMYMHA, pPACIPEICICHUE BEPOSATHOCTEM,
MaTE€MaTHYECKOE OKMAAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHE HCIIOIb30BATh CBOWCTBA W3Y4YEHHBIX pACHpEACNCHUNA s
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATHSIMU: COUETAaHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSIMH: TOYKa, MpsAMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXIY MPSMBIMH, YroJl MEXIy HpsIMOM U IJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenune], NOpusMa, NUpamuaa, (uUrypa u MOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTU, CEYECHUS KOHYCAa U LIWIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
OTpoBepraTh MUX; YMEHHE MpPOBOAUTH Kilaccuukamuio ¢uryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPC, HUCIOJb30BaTh I'COMCTPHUYCCKHEC OTHOMICHUSA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, 00bEM, TUIONIAAh MOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOOOHBIX (UTYP

12

VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHHUC, YI'OJI MCKIAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHUEC 3HAUYUMOCTH MATCMATUKHU B HU3YUCHUU IIPUPOIAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas GyHKIHUS C HaTypalbHBIM M LENbIM MokazateneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTel rpagukoB ¢yHkuuil. CBoiicTBa (QYHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [IporsBoaHbIe 31eMEHTAPHBIX (YHKIIHMA
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




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

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrinyonenHoe ooyuenue Mepsisk A.I'., Homuposckuit [I.A., Ilonskos B.M.;
non peaakuueit [ononsckoro B.E. O61iecTBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCTBIO M3narensckuii nentp «BEHTAHA-TPA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue»

* Maremaruka. Anrebpa U Hayana MaTeMaTH4ecKoro ananusa; 11 kmacc.
yriayonenHoe ooyuenue Mepsnsik A.I'., Homuposckuii [I.A., Tlonsikos B.M.;
nox penakiueit [Togonbckoro B.E. O6mecTBo ¢ orpaHudeHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp «BEHTAHA-T'PA®y;
AxunonepHoe o6mectBo «M3natensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://fipi.ru/

https://www.yaklass.ru/

https://rosuchebnik.ru/
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